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MADAM CURIE, WHO, WITH HER HUSBAND, DISCOVERED RADIUM.
HER DARING THEORIES SHE KEEPS BETWEEN THE NEAT PAGES OF
HER NOTE BOOKS AND IN HER WONDERFUL BRAIN, WAITING FOR THE
TIME WHEN SHE CAN PROVE THEM TRUE.
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Madame Curie the Woman
By LAURA CROZER

It is the greatest pity that so gentle and
unassuming a person as Madame Curie

should have been the victim of the recent

squabble in the French Academy which
resulted in a decision to admit no women.
Madame Curie's name was proposed by her

friends, and though she herself would never
have sought the honor she has been refused,

the experience must have been a bitter one.

But Madame Curie is no stranger to injus-

tice, for she grew up in Russian Poland,

and every corridor of the University of

Warsaw where her father was an ill-paid

professor of chemistry, bore a sign-post

pointing to Siberia. Her mother was dead,

and at an age when other little girls were
playing with dolls, Marie Skladowska was
learning the uses of test tubes and retorts

in her father's laboratory in order to save

the salary of an assistant.

As she grew older she studied in other

departments of the University, and began to

feel the burning patriotism that inspired

all the students even in the shadow of the

sign-posts, those grim reminders of the fate

that had overtaken many of their kind.

So Marie resolved to devote her life to the

service of the country, and in order that she

might be more worthy of that service she

was eager to travel. At last a position as

governess in a Russian family traveling

through southern Europe offered itself, and
she accepted gladly. Every penny of her

meagre salary was saved, for she was deter-

mined to go on with her studies in chemistry,

and her father could teach her nothing more.

Two years later found her in the Latin

Quarter in Pltis, in a garret so cold that the

milk left before her door froze in its bot-

tle, but enrolled as pupil at the Municipal
School. She could not afford the fees of

the University, though she allowed herself

so little food that her entire expenditures

were less than ten cents a day. For whether
she had food or not, there must be money
for books if she was to go on with her

studies.

But such burning earnestness could not go
unnoticed, and the young professor, observ-

ing the originality of her experiments and
her profound knowledge of chemistry, made
her his assistant.

For a time they worked together, and in

the course of their explorations into the

unmapped fields they became fast friends.

Finally Professor Curie asked his brilliant

assistant to be his wife.

Her answer was characteristic, for she

fled back to Warsaw, the zeal of the scien-

tist lost in the personal shyness of the

woman. And at the thought of permanently
leaving her country, all her love for it had
flamed up anew. She lacked the beauty

and magnetism of many Polish girls, for

days spent over unwholesome gases had
given her a pale complexion and lustreless

hair. But under the plain gown was a heart

filled with all the burning patriotism of a

Modjeska.

So she wrote M. Curie that she had long

ago decided to devote her life to science and

the good of her country, and did not feel

that she could change that decision. But

his answer was such an attractive picture

of the work that they might accomplish

together, and so vibrant with his own lone-
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liness that she relented, and two weeks later

they were married.

Many a gifted young couple have started

out to spend their lives in united work, but

they have lacked the courage to give up

everything else as the Curies did. At first

they took a tiny cottage at Seeaux, nine

miles from Paris, but they lost so much time

going back and forth to the city that they

moved to the Rue de la Glaciere, near the

School of Physics and its laboratories. This

was a great advantage, for by this time

Madame Curie's ability was so far recog-

nized that she was permitted to use these

laboratories, a privilege never before

granted to a woman.

There was little to eat but plenty of happi-

ness in the cottage, for the husband and wife

shared each other's every interest. After a

time a little daughter, Irene, came to add

another bond, and for her sake they moved

again, this time to a vine-covered cottage in

the Rue Kellerman, which had a tiny gar-

den.

But so remote and unfashionable was the

neighborhood so far from the gay life and

changing fashions of Paris, that when the

influx of visitors began the Paris cabmen

could hardly find it. Given over to scat-

tered tenements and tiny cottages many of

them sadly tumble-down, with wide open

spaces on which the carpets of Paris were

daily beaten, it was a refuge for Russian

students of the furtive and revolutionary

order.

The cottage was divided by a hall in

which there was a stove that did duty for

the entire house. In front were the dining

room and the little salon furnished with two

couches, which often accommodated friends

or stranded students. On the mantle was

a lamp and beside it two easy chairs. A few

cane-seated chairs completed the furnish-

ings. In the back part of the house were the

bedrooms and the kitchen.

Madame Curie was a busy woman, and

though unlike the traditional intellectual

genius she is a good cook and very neat, she

has no leisure for housekeeping. So the

little menage was presided over by a stout

bonne, literally a "good woman," the typical

devoted, capable French servant, who did

the cooking and washing and took care of

the baby. Such a servant is beyond the

experience, or even the dream of an Ameri-

can housewife, and perhaps some of Madame

Curie's success in her laboratory was due

to her freedom from household cares.

She worked every day looking after the

chemical experiments, while Professor Curie

and his pupils devoted themselves to prob-

lems of physics. In the face of discourage-

ment and poverty they worked on until

1898, when one day Madame Curie showed

her husband a substance she had succeeded

in segregating from pitchblende, an oxide

of uranium which comes from a single mine

in Bohemia. It is very expensive, and the

amount she had used had emptied her slen-

der purse, but the substance she had found

was so wonderful that Professor Curie gave

up all his other experiments to help her.

Between them they managed to extract a

single gram, which glowed in the dark, and

gave off heat without growing cooler or

smaller.

In. April they made public the discovery

of radium and the scientific world seethed

with excitement. Then came the knowledge

that this wonderful new substance was

effectual in curing disease. The announce-

ment that it was a cure for cancer brought

a wave of popular interest, and honors

poured in upon the Curies from every coun-

try but their own.

In May, 1903, the Royal Institute of Great

Britain invited them to lecture, and there

they received their first public applause

under the kindly auspices of the venerable

Lord Kelvin, who was as appreciative as he

was learned. The Royal Society gave them

the Davey gold medal, and Sweden followed

with the Nobel prize. At last France came

forward with the Legion of Honor for M.

Curie, which he refused "because it had no

connection with his work."

It is not so stated, but it is not hard to

imagine that M. Curie was unwilling to

receive a decoration which took no account

of his wife's part in the work. It seems

quite probable in view of the fact that

Madame Curie, with his approval, accepted

the $12,000 Osiris prize, which lifted the

little family to financial security.

But M. Curie did not go without a decora-

tion. The day after he had refused the

ribbon of the Legion of Honor, the Curies

with their neighbors and intimate friends,

the Perrins, took dinner at the Villa Robin-

son, a charming nook on the -anks of the

Seine outside Paris. It is na -d after the

immortal Swiss Family, since *.s tables, like
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theirs, are spread up among the branches
of the trees, and reached by spiral stairways

inside the trunks.

After they had finished their dinner and
were enjoying the view of the river, little

Irene scrambled down the steps, and came
back with a red geranium in her hand.
Very gravely she climbed to her father's lap,

and put it in his buttonhole.

"Now," she announced, "you are deco-

rated with my legion of honor !"

"And this one," he replied as gravely, "I

shall not refuse."

Shortly afterward came the invitation to

lecture at the Sorbonne, the great Paris

Universit}- which draws students from all

over the world for post-graduate work.
But fame had a less pleasant side, for the

quiet little home began to be invaded by the
curious public, which wondered what sort

of a woman a great scientist might be.

Madame Curie deeply disliked this prying
into her private life, and she did not care
for the social honors that were thrust upon
her. The daughter of the poor professor,
the struggling student, and the busy scien-

tist had had neither time for gaiety nor
money to spend on clothes. So it happened
that the black silk gown she wore to the

dinner that President and Madame Loubet
gave for her and her husband was the first

she had ever had cut decollette.

The Curies had refused to lecture before
royalty, pleading lack of time, but when the

Shah of Persia visited Paris, they consented
to exhibit their radium to him as a special

favor to the government.
The bit of radium was in a glass jar, and

when the room was darkened and it glowed
forth, the Shah became frightened, and in

his excitement upset the table. The Curies
were very much afraid their precious radium
nad been lost, for this single gram was worth
more than $30,000 and had been obtained
with infinite labor. Conscience stricken

over the trouble he had made, the Shah
pulled off all his diamond rings and offered
them in payment.

But the radium was finally rescued un-
harmed, and the lecture went on. The Shah
was so delighted with it that he insisted

upon pinning his orders upon Mrs. Curie's

gown. She was greatly embarrassed, for no
one could have less use for jewels than this

quiet little woman who was trying to pre-
serve the privacy of her home so that she

might have strength to go on with her work.
But even her laboratory was invaded by
reporters.

A second little daughter, Eve, was born
in 1906, but the joy over her advent was
short-lived, for only a few weeks later Pro-
fessor Curie was knocked down by a hack
while crossing the street, and before he had
a chance to rise a wagon going in the oppo-
site direction ran over and killed him.

Scholarly abstraction may have had some-
thing to do with the accident, but the fact

remains that French traffic laws are still

feudal. Vehicles have the right of way, and
an appalling carelessness among drivers is

the result. The man who is run down, far
from having any redress, is arrested for

blocking traffic.

Professor Curie was not fifty, and through
his death the world lost discoveries that
might have benefited mankind in unimag-
ined ways. France lost her most brilliant

scientist, and the one who of late years has
brought her greatest honor. But Madame
Curie's loss was greatest of all, for she lost

not only the scientific partner, who had
understood and sympathized with every dar-
ing theory, and helped her make her dreams
a certainty, but the kind and sympathetic
husband who had loved her as a woman as
deeply as he had admired her as a scientist.

But she had the courage to face her double
loss, and go back to her laboratory. There
she was rewarded by the discovery of polo-
nium, named after her beloved Poland, and
even more wonderful in its properties than
radium. So difficult is it to obtain that five

tons of pitchblende was used in segregating
the small amount that Madame Curie now
has.

Resolutely overcoming her shyness she
accepted the invitation of the Sorbonne to

fill her husband's vacant chair, and became
its first woman lecturer. Believing that very
few would care to listen to a woman in those

sacred halls, she selected a remote class-

room which had seats for only about thirty.

What was her amazement to find the whole
gay world of Paris flocking to her lectures

!

Butterfly women of fashion and even roy-

alty came, for Madame Loubet was accom-
panied by the King and Queen of Portugal.

But Madame Curie is more than a

dreamer. Her daring theories she keeps

between the neat pages of her note books,

and in her wonderful brain, waiting for the



POPULAR ELECTRICITY

time that she can prove them.

She has been much hampered in

her recent experiments by the

scarcity of radium, for its use
_

in medicine has sent the price

up into the thousands for a

fraction of an ounce, and

threatened to exhaust the avail-

able supply.

But if her mind is in her labo-

ratory, her heart is still in the

vine-covered cottage, where a

cousin who came from Poland

to take charge of the little girls

and M. Curie's father, now past

80, keep her company.

Here at night she folds the

hands that have dared to search

out the components of the sun,

and bends the mind that has

opened new avenues to medi-

cine, to telling the hero-tales of

far-away Poland to the little

girls. In the warmth of their

arms she finds strength and

courage to go on for another

day.

And if she thinks of the

French Academy at all, she has

only to remember the traditional

fate of the prophet in his

country.

Collapsible Towers For
Searchlights

In any coming wars, the use

of both electric searchlights and

wireless telegraphy are sure to

play an important part. For

both purposes the most puzzling

problem has been that of erect-

ing a tall enough pole or tower

for effective service. The Ger-

mans seem to have solved even

this problem by adopting the

collapsible towers invented by

Karl Nitsche, consisting of tele-

scoping tubes which are slid up-

on one another by simply turn-

ing a crank. Our illustration

shows a 160-foot wireless mast

collapsed so that two men can

carry it, also another, an 80-

foot mast, with complete search-

light equipment.



Five Epoch-Making Electrical Inventions
By ELMER E. BURNS

II. THE ELECTRIC RAILWAY

The practical working electric motor and

the electric railway are so closely connected

that an account of one must- include some
mention of the other. The practical motor

dates from the discovery of the reversibility

of the dynamo ; that is, that a dynamo can

be run as a motor, and that current from a

dynamo can be used to run another exactly

similar machine as a motor. Credit for this

discovery must be given to Thomas Daven-
port of Brandon, Vermont. He obtained

his patent in 1837. He also applied in 1836

a miniature motor to the operation of a tiny

electric car on a circular track 24 inches

in diameter. This was operated by bat-

teries and contained the germ of the idea of

electric traction.

So thoroughly was the idea of the reversi-

bility of the dynamo fixed in the minds of

electrical workers in the early history of

electric power that the motor was known as

a ''receiving dynamo" ; that is, a dynamo
that receives the electric current and con-

verts it into power.

This discovery was closely connected with

another made almost simultaneously by Var-
ley and Wheatstone in England, and Sie-

mens in Germany. It was discovered by
these men that a dynamo retains some mag-
netism when at rest and that it will furnish

an electric current without the use of bat-

teries. Until this discovery was made it was
thought necessary to use batteries to fur-

nish current for the field coils of the dynamo.
These two discoveries and the invention of

a practical armature or "bobbin," as it was
then called, placed the motor on a working
basis.

The first aim of the early inventors of

motors was transportation by means of elec-

tricity. Before the discoveries that have
been mentioned were made, motors run by
batteries were used for transportation. The
motor boat is not a new invention for in

1837 Sturgeon propelled a boat by means of

a motor using batteries. He also propelled

a small car in the same way. But like

Davenport, Sturgeon was far ahead of his

time.

About 1850 Professor Page constructed

an electric locomotive which traveled from
Washington to Bladensburg, a distance of

five miles on the Baltimore and Ohio Rail-

road, attaining a speed of nineteen miles an
hour. Professor Page secured an appropria-

tion from Congress to aid in his experiments,

but nothing came of this work because he

was using batteries carried by the locomo-
tive. The plan was abandoned because of

excessive cost of operation. The practical

working dynamo and motor had not then
been invented.

In 1847, Mr - Lilly and Dr. Colton of

Pittsburg invented an electric locomotive
and railway, constructing only a working
model. In this railway the rails were used
to carry the current. This invention has
been made the basis by some of claiming for

America the honor of inventing the electric

railway, but it failed of any practical out-

come.

The electric railway as we know it today
dates from 1879. In that year there was
exhibited at the Industrial Exposition in

Berlin an electric locomotive, the invention

of Doctor Siemens. This locomotive was
small, it is true, and presented an absurd
appearance with the motorman sitting

astride the machine ; but it involved the

essential principles of the modern electric

locomotive. The track was circular and
about 1,000 feet in length. The locomotive

drew three small cars, each carrying six

passengers. The locomotive was simply a

dynamo mounted on wheels and made to run

as a motor, the armature shaft, of course,

being geared to the wheels. The current

was generated by a dynamo exactly like the

motor, the armature of this dynamo being

turned by a steam engine. The third rail

system was used, the third rail being placed

in the middle of the track.

In the following year, Edison built an

electric locomotive and railway at Menlo
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ELECTRIC LOCOMOTIVE EXHIBITED IN 1879 AT THE INDUSTRIAL EXPOSITION IN BERLIN

Park, New Jersey. Edison employed no

trolley wire or third rail, but used the two

rails of the track as conductors. The rails

were not insulated, yet the loss of current

was not more than five per cent even when

the track was wet. The wheels, of course,

were insulated so that the current could not

flow through the axle, but must pass through

the coils of the motor. The motor mounted

on a truck and connected by friction gear-

ing to the axle of the wheels formed the

locomotive. This locomotive was large

enough for real work, and in the following

two years actually carried a great many
passengers over the mile track at Menlo

Park. This railway was built on the natu-

ral ground with no grading and with some

rather sharp curves, and thus demonstrated

the practicability of the electric railway.

This railway was not, however, regarded

as a commercial proposition. It was not

intended as such, but only as a demonstra-

tion. As was said at the time : It "was

designed to test the applicability of the elec-

tric current to this purpose, and to develop

a railway system suitable for plantations,

large farms, and for mining districts," and,

the writer added, "perhaps it is not entirely

visionary to expect that our street and ele-

vated railways may at no very distant day

be successfully operated by electricity."

On May 21, 1879, the year in which Edi-

son built his first experimental railway,

Stephen D. Field filed a caveat for a patent

on an electric railway, which embodied the

idea of taking current from a stationary

source of power by means of an overhead

contact, the forerunner of the modern trol-

ley. This patent was afterwards granted

and the interests of Edison and Field were

in litigation for a number of years. The
case was finally decided in favor of Field.

The Field system was put into practical

operation in Chicago in 1883, an elevated

electric road being built for the Chicago

Railway Exposition. This road demon-

strated the practicability of electric power

for elevated roads and was the forerunner

of the elevated road of today.

In 1882, Edison built a second electric

railway running from his laboratories at

Menlo Park to Pumptown, a distance of

nearly three miles. There was no trolley

wire or third rail, but the rails of the track

with the motor coils formed the circuit.

The rails were insulated from the ties by

giving them two coats of Japan, baking

them in an oven, and then placing them on

pads of muslin impregnated with tar. The

locomotive with its cab for the engineer

and its cowcatcher had very much the ap-

pearance of a steam locomotive. This road,
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though it carried freight and passengers,

was also a private road. It was not opened
to the public for traffic. In fact, it did not

connect points between which there was
public traffic.

The first electric road in the world that

was used for public traffic was that estab-

lished at Lichterfeld, a suburb of Berlin, in

1881. The building of this road by the

firm of Siemens and Halske was prompted
largely by a spirit of patriotism. Inquiries

had come from all parts of the world in

regard to the little railway of Dr. Siemens.
Electric roads were being projected in other

countries. They purposed that Germany
should have the honor of establishing the

first commercial electric railway.

This railway connected the station of

Lichterfeld on the Anhalt Railway, one of

the largest trunk lines of Germany, with
the Government Military School of Greater
Lichterfeld. Its length was one and one-

half miles. It replaced an omnibus line. It

was opened on the 16th of May, 1881, and
was used from that time on for public traffic.

It used a standard gauge track that had been
used by a temporary steam road in trans-

porting material for the buildings of the

Military School. The rails were used to

conduct the current without special insula-

tion. Of course there was some loss of cur-

rent by leakage, but not enough to prevent

the successful operation of the road. A
horse-car seating 26 persons was used. A
motor of five and one-half horsepower was
mounted underneath and geared to the axle.

A central station dynamo of the same con-

struction as the motor was installed. The
need of the overhead wire and the trolley

was recognized at this time and this device

was employed in the second road built by
Siemens and Halske.

The difficulty of answering the question

:

'Who built the first electric railway?" can
readily be seen. The answer depends on
what is meant by the first electric railway.

If we mean the first model able to propel

itself by the action of an electric motor, then

we must give Davenport the credit, with

Sturgeon a close second. It seems best,

however, to pass over all models made be-

fore the invention of the modern dvnamo
and motor. Even then the question is diffi-

cult. The first experimental railway using a

self-exciting dynamo and a motor of similar

construction was that built by Siemens in

1879. This was a miniature affair, how-
ever, too small for practical use. The first

electric railwav built on a sufficientlv large

scale for general use was that built by Edi-

son in 1880. It was this road that first

FIRST EDISON ELECTRIC LOCOMOTIVE
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FIRST

proved that the electric

railway is practicable for

the actual conditions of

traffic. The first road,

however, that was ac-

tually opened to the

public for traffic was

that of Siemens and Hal-

ske in Lichterfeld, opened

in 1881.

The first electric rail-

way opened for public use

in America began opera-

tion in Cleveland, Ohio,

July 26, 1884. A peculiar

feature of the early elec-

tric roads in this country

resulted from the fact

that they succeeded the

cable lines. The cable system was

peculiarly American, the horse-car being

the principal means of city trans-

portation in European countries, while the

cable-car was coming into general use in

this country. So it happened that under-

ground conductors were used on the early

electric roads, the conduits of the cable lines

being used for the underground rails of the

electric lines. A grip similar to the grip

of the cable-car was used to control a roller

contact with the underground rail. This

was the plan followed in the operation of

the Cleveland road. This road was a mile

in length and was part of the system of the

East Cleveland Street Railroad Company.

A system of considerable importance was

that invented by Leo Daft, which was tested

at Saratoga, New York, in 1883. It was a

third rail system employing a low tension

current. The locomotive was ten feet long

and weighed ten tons. It made eight miles

an hour up a grade of 93 feet to the mile.

The Daft system had been tested earlier in

the year 1883 on an experimental railway

built at Greenville, New Jersey.

The first commercial electric railway on

an extended scale in this country, that is,

the first complete electrification of the street

railway lines of a city, was that established

by Frank Sprague in Richmond, Virginia,

in 1887. This road was a trolley system

comprising thirteen miles of track. Three

125 horsepower engines were used to run

the generators. The road was carried over

Copyright iqio by Harper &• Bros.

COMMERCIAL ELECTRIC RAILWAY—OLD HORSE CAR

CONVERTED TO ELECTRIC

steep grades and its successful operation

proved that the problem of rapid transit

was being solved by the use of electricity.

We shall mention one illustration of the

severe tests applied on the Sprague line.

Twenty-two cars were "banked" on a sec-

tion of the line calculated for only four

cars. The potential was raised to 500 volts.

At a signal the 22 motormen started their

cars at once. The potential dropped to 200

volts, then gradually rose, and soon all the

cars were running at full speed. This test

showed that the generator could be made

practically self-regulating.

The leading system, however, among early

American electric roads was the Van De-

poele. It was put into operation in Toronto

in 1884 and introduced into the United

States in 1886, when it was put into use in

South Bend, Indiana. Overhead wires were

used, the track completing the circuit. Each

car had a speed regulator resembling the

controller now used. This regulator con-

sisted of a small cylinder containing coils.

A crank handle was used to regulate the

speed and the numbered notches showed the

rate at which the car was traveling. The

highest speed allowed by the regulator was

eight miles an hour. In 1887 the Van
Depoele system was in operation in eight

cities in the United States and had more

miles of track than all other systems put

together. But it is to be remembered, how-

ever, that these installations only repre-

sented partial electrifications of existing
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horse-car lines, the first complete electrifica-

tion being in Richmond, as above stated.

Edison had in a crude way anticipated the

controller. In his first railway he had dif-

ficulty at first in starting his locomotive.

When he turned on the current the motor

armature burned out. This happened a

number of times and then he brought out a

number of resistance boxes from the labora-

tory and connected them in the circuit.

Then the motor could be safely started and

as it gained speed the resistance coils one

by one plugged out of circuit. These resist-

ance boxes were scattered about on the floor

of the car and under the seats and were

soon found to be very much in the way.

He. therefore, wound some extra coils on

the motor field magnet, which could be

plugged out of circuit as required.

We have noted that batteries were used

in the first experiments in electric locomo-

tion. The dynamo followed the battery and

as a result only direct current was thought

of. The alternating current dynamo and

motor, though in reality simpler in construc-

tion than the direct current, are a compara-

tively recent development. Thus it is in

inventions. Men begin with the complex

and proceed to the simpler forms.

The rapid growth of the electric railway

began about 1890. In 1888 there were but

thirteen electric roads in the United States.

In 1 89 1 there were 400.

Piping Steam 700 Yards

This picture was taken on a cold winter

morning up in the town of Virginia, Minne-

sota. In the distance is the plant of the

Virginia and Rainy Lake Lumber Company

where wood and wood refuse is so plenti-

ful that it is often burned in screened

cupolas, two of which are shown, to get rid

of it. and therein lies one reason for the iron

pipe seen resting on posts around the edge

of the pond. Down this way 2.100 feet from

the lumber mill boiler house, but not in view,

is the city lighting plant. The growing

town taxes the capacity of the lighting plant,

so to help out. the eight-inch pipe line was

built and steam under a pressure of from

80 to 145 pounds is passed through it from

the lumber mill boilers to the lighting plant,

and there, after being used to run a Corliss

engine and pumps it operates a low pressure

turbine as exhaust steam.

The pipe will deliver as high as 800 horse-

power. Loss of heat is prevented by cover-

ing the pipe with magnesia insulation and

PART OF THE 2100-FOOT PIPE LINE

canvas and during winter weather snow lies

on it without melting. In the coldest weather

the quantity of water from the steam which

condenses in the pipe is less than ten gallons

per hour.

Searchlight in Judging Fogs

The use of the electric searchlight on lake

steamers is almost universal, and any one

who has been on board during a summer
evening trip is familiar with the use of the

light to follow the objects along the shore

or bring to view some nearby craft. On
a foggy night, however, the light is of spe-

cial value. At such a time the beam seems

to come abruptly to an end if the light is

pointed upward. It does this instead of

gradually fading away into nothing, as when

pointed horizontally on a uniformly foggy

night. This thing is rather puzzling to one

first seeing it. but the reason is evident after

a little thought. Where the end of the beam

seems to be is the place the fog ends,

for the beam cannot be visible to us unless

there are small particles in its path to re-

flect light. This fact is of great help to

sailors in judging of the weather, for they

can tell by throwing the light horizontally

whether or not the fog is universal.
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The Making of Moving Pictures

If the moving picture theatres of this

country today were placed side by side they

would make a line 40 miles long. Were the

moving picture seeing portion of the popu-

lation uniformly distributed among the rest

of the people, every twenty-third person

you would meet in traveling about would
have attended a moving picture show that

day.

Last evening you paid a nickel at one of

these places and for it saw the salmon fish-

ing industry of the Northwest as vividly as

if you had personally visited the region.

The next set of pictures carried you through

the portrayal of a story in which jealousy,

love and hate and the plotting that goes with

it gave your mind a turn at motives and
happenings in human life. A third film

told you with all the vividness of reality, a

story of history—perhaps of long ago, may-
be of things that occurred but yesterday and
will tomorrow form a part of the world's

story.

Behind this rapidly growing amusement
business as one of its helpers is electricity.

Pictures that may be put on by using ap-

propriate stage settings are prepared in a

"studio" as it is called. This studio is

really a glass house, for its walls and roof

are made of glass set in an angle iron frame-

work so that plenty of light may be had.

Even then dozens of mercury arc lamps are

suspended from the roof so that the cer-

tainty of obtaining good results is assured.

Stage carpenters and scene painters have
arranged the setting and proper surround-

ings at one end of the studio. At the other

end stands a camera containing a fresh film.

The preparation of the actors has been com-
pleted by numerous rehearsals under the

care of a stage director until each person is

ready to respond to his cue. With all this

done the lights are switched on and the

camera operator begins turning the crank
of his machine, taking one picture after an-

other at the rate of from ten to twenty per

second, each being one inch wide by three-

quarters of an inch high.

Without going into detail let us follow

this film for a time. Most of the films are

quite long and so are developed on a drum

upon which as much as 400 feet may be

handled. The drum is made of wooden
slats put together in the form of a cylinder.

Upon this the film is wound with the sensi-

tive surface outward. The drum, the lower

part of which when in place is below the

surface of the developing solution, is now
revolved by a small electric motor. After

being developed the film is reeled onto a

second slat drum of wood which is covered

with cheese cloth. This drum is also motor
driven and is constantly turned until the

film is dry, to prevent drops of water

from collecting on any lower part of

a film, as they would do with the film at rest,

and leave marks. Sometimes the film is

run back and forth from one drum to an-

other in developing, passing through the

developing tank between the drums. Elec-

tric motors are the motive power here.

When dry the negative film is inspected

for faults before it is used for printing the

hundreds of other films which are made
from it for the use of the moving picture

theatres. To print say 400 feet of film or

make 6400 pictures something besides hand
power must be employed. A small motor
controlled by a hand switch feeds the nega-

tive and an undeveloped positive film

through together at exactly the same speed,

in front of a lamp, the operator keeping

watch of the work through a red glass.

This work is done, of course, in a dark room.

The positive film is now placed on motor-

driven drums for developing and drying,

just as with the negative. After inspection

the positive goes to the finishing room
where the parts are again inspected, spliced

together, the standard film length being

1,000 feet, then reeled up and placed in a

metal box and stored in the vault at the

factory or in some exchange until sent out.

The reel of pictures next sees the light

again when some moving picture machine

operator places it in position on his machine

in front of an electric arc for reproduction

on the screen. The universal distribution

of electricity and the ease and safety with

which it can be used make it one of the

pillars so to speak of the moving picture

show business for it not only helps to repro-
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duce the pictures, but also illuminates both

the interior and the exterior of the theatre.

Moving picture making had its beginning

in France in 1893 and in Chicago in 1898.

At first only the simplest kind of pictures

were attempted at as small cost as possible

and many of our readers will remember see-

ing moving pictures first exhibited in vaude-

ville houses at the end of the performance.

But in ten years a great advance has been

made and besides being an inexpensive form

of entertainment they have become a source

of education, and from the year 1906 moving

picture shows have spread over the country

like wild fire. As a result hundreds of

thousands of dollars have been invested in

the production of pictures.

It will interest our readers to go through

one of these picture producing plants and

look at things as we find them. Chicago

people are strong supporters of the moving

picture shows. There are 600 such theatres

in the city and 50 vaudeville houses exhibit-

ing them at their performances. A con-

servative estimate places the number of

people who daily attend these shows at

150,060. Yet we are quite safe in assuming

that few outside of show owners and people

living in the immediate neighborhood are

aware that out on the Northwest Side of

Chicago is the largest studio and factory in

the world for moving picture production,

and to it we will pay a visit. The illustra-

tion on page 10 conveys some idea of the

space and money invested by the Selig Poly-

scope Company. The plant occupies almost

an entire block and a similar plant is in op-

eration in Los Angeles, California.

It was noon on a rather warm day in

summer and the employes were just quitting

for their noon luncheon. "Cosmopolitan"

is the word to describe the hungry crowd

that poured out of the gates of the plant and

scattered to the various restaurants. This

day noon a group of Roman citizens attired

in loose robes and sandals sauntered forth,

not with the slow dignity expected of such

personages, but with the alacrity of a true

American business man making for a quick

lunch counter. The gladiators who had

fought so bravely and died in the arena

before the assembled multitude sat down
at the same table. The rest of the Roman
citizens in their Roman clothes sat down at

other tables and discussed the latest aero-

plane flight or prize fight according to their
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several tastes. But what a change ! The

man who played the part of Roman
Emperor tells the waiter to hurry up with

the pork roast, the court fool never cracks

a smile, while a little red-headed midget

of a waitress calls down the "head of the

Roman army" for tipping over the cran-

berry sauce on a clean tablecloth. Cosmo-

politan place this ! Yes, tomorrow these

Romans will give place to a band of gypsies,

and so on.

But let us follow the players back to their

work. They are producing the s*ory of

Justinian and Theodora, by Elbert and

Alice Hubbard. The work is being done

out of doors. In the picture Justinian,

nephew of Justin I the Emperor, is fighting

Rechizard, a cousin. Both are in love with

Theodora, a daughter of the "Master of the

Bears," or keeper of the animals in the

amphitheatre and a girl of unusual talent

and sterling character. But leaving the

story to the reader who perhaps by this time

has seen it in a picture theatre, we call

attention to the number of people, 44, in

this one scene. And the men and women
engaged in this work are not "pick-ups," but

people of recognized ability from the theatri-

cal world commanding salaries of from $30
for small parts up to several hundred per

week in the leading roles. The cost of a

single scene like the one just mentioned may
run into several hundred dollars and com-

prise only a small part of the film.

But let us continue our survey. In one

portion of the grounds is a miniature lake,

in a basin of concrete. Here may be pro-

duced a story of Venice where the taxicab is

replaced by the gondola. A little farther

away is a pen containing a number of deer

and next to it are kept three camels. The
stables contain several mustang ponies or

MERCURY VAPOR ARC LAMPS USED IN THE STUDIO FOR ILLUMINATING STAGE SETTINGS
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REPRODUCING ON PICTURE FILMS ELBERT HUBBARD'S "JUSTINIAN AND THEODORA"

bronchos with the necessary trappings to fit

out and produce a Western picture. There

are also several prairie schooners such as the

old "forty-niners" used in rushing to the gold

fields of California. Nearby is an old stage

coach, not built to look like an old timer,

but the real thing. Ten field pieces for use

in war scenes stand under a shed, and last

but not least a modern aeroplane rounds out

the accessories that an up-to-the-minute

moving picture producer must have at hand.

In fact, it is a by-word among the small

boys and even their elders "out by Seligs"

that if you have something you don't want
Mr. Selig will take it and find a use for it.

As the property man remarked, "It's fierce

when you need something and haven't got

it, for it holds up the whole works."

And this brings us to one of the most

interesting parts of the plant, the property

room. What cannot be found there is not

worth mentioning. Everything from wear-

ing apparel of the 14th Century to Chinese

chop sticks, and even the fittings of a

modern business man's office, including the

telephone. All the trappings of a certain

period are kept together and by a system of

cataloging every thing is noted and put

where it can be found when needed.

Then there is the designer who prepares

the costumes for use of the actors and this

apparel must be correct as to the dress of the

period to be represented. History, old cuts

and fashion plates are part of the designer's

library for he is compelled to change the

styles more often than the modern tailor

and dressmaker.

There are many things about the making
of moving pictures that the millions of people

who see them in the shows would like to

know. How does the picture producer

get the ideas, stories, scenes, etc.? Many
of the producers pay for manuscripts or

scenarios as they are called outlining or

giving in full a motion picture play. Such
producers send outlines of how they wish

the material prepared for the kind of

pictures they make. Some makers employ
the best story writers. At present at least

ten prominent writers are in the employ of

Chicago manufacturers. Their work re-

quires a skill which it is asserted is superior

to that employed in the writing of stories

because they have to depend to such a large

extent upon the details of movement and ex-

pression in their scenes rather than on con-

versation. When a historical scene is to be

depicted they study the literature of the day
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and then depict accurately scenes that will

give as nearly a faithful representation as

possible. Hand in hand with the writers

come the directors of the pictures who are

of the highest artistic ability. These men
have been the producers of drama, musical

comedies and other productions which re-

quire special talent. They take the work of

the authors and practically dramatize it.

Some of the actors in the scenes which are

daily thrown on the canvas are put through

many rehearsals before a satisfactory effect

is produced.

The camera men also must be adepts in

their special line. They must have a

perfect understanding of atmospheric con-

ditions and must know exactly the intensity

of the light in which they are operating.

They are supplied with instruments to deter-

mine this. The camera man is in some cases

too. a traveler. His company may send

him to foreign countries to get pictures of

important events or maybe into the danger-

ous jungle to secure some rare pictures of

animal life.

STAGE SETTING FOR THE FILM "HAILROOM BOYS'

To what hazards the actors and camera
men will go to produce real sensations was
illustrated at a $350,000 fire on the northwest

corner of Third and Broadway Streets, Los

Angeles, California, during the month of

February. While the blaze was at its

height, Thomas Sanchis, an actor with the

Polyscope Motion Picture Company, clad in

regulation fireman's regalia carried Miss

Bessie Hart, another member of the com-

pany, down a ladder from the third story of

the building,' while a moving picture ma-
chine stationed on the top of a building

across the street caught upon its swiftly

moving film the "heroism" of the deed.

And this story about the making of

moving pictures ought not to end without

something about their world-wide effect.

In commenting upon their educational value

a prominent minister says : "Over the door

of every picture house in the country might

well be the title 'The Dime Civilizer,' The
Nickel College' or the 'Moving Picture

University.'
"

The decision of the Supreme Court affirm-

ing: the right of the Mavor
to censor the films and

pictures exhibited in all

theatres can not fail to

gratify those of us who
believe that the five-cent

moving picture shows are

possibilities for a great

deal of good in the cum-
munity. These novel

places of amusement have

undoubtedly filled a popu-

lar need. Otherwise their

marvelous increase in

varietv and number is in-

explicable. That they are

a paying venture merely

confirms the fact that

there is a demand for just

the kind of entertainment

they provide. Nor is it

difficult to understand

wherein the peculiar at-

traction of these cinemat-

ographic displays lies.

They do more than fill an

idle hour. But did they

even do only this they

would have to be given

credentials as purveyors

amusement,of legitimate
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ONE OF THE THREE SPANISH CARAVELS NOW IN JACKSON PARK LAGOON, CHICAGO,
BROUGHT TO THIS COUNTRY FOR THE WORLD'S COLUMBIAN EXPOSITION IN 1893. THIS

IS TO BE FITTED UP AND USED TO REPRODUCE "THE COMING OF COLUMBUS"

Hours unemployed are the devil's oppor-
tunity. A well known proverb has taught
us to know and remember this.

Even now the discovery has been made
and amply verified that the five and ten-cent

theatre with its cinematographic plays is a

most powerful rival of the saloon. The
saloon has often been defended on the score

that it is the poor man's club. There is a

strong basis for the plea. But the ex-

perience of recent days in connection with
the introduction of these picture theatres

indicates that the best method of counteract-

ing the attraction of the saloon as a place

of recreation for the clubless is to provide

amusement for them at a price which is

within the reach of the ordinary patrons of

the drinking resort. Saloon keepers have
reported that their transient trade has fallen

off in districts well supplied with these

shows. They have come to stay and efforts

should be made to lift their exhibits to high-

est planes of instruction.

The educational value of travel is recog-

nized. As the German song has it, they to

whom God desires to show favor are per-

mitted to see his wide world. Contact with
the people and races of distant lands is the

most efficient antidote to national pride and
arrogance. It is the counter-irritant to

narrow prejudice.

The value of the new theatre as a sup-

plement to the courses in history and geog-
raphy given in the public school cannot be
overestimated. It has been the ambition of

modern pedagogy to make instruction vital.

Textbooks are poor apologies for vital

knowledge. In all well appointed schools

the screen and lantern have been welcomed
as powerful helpers. Yet the school hours

are few and the subjects many and varied.

Even the lantern slide lacks the element of
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interest which motion alone can supply.

For this reason the moving picture show

promises to be a most valuable adjunct to

the school.

Tomorrow our fleet may return from a

long voyage. Sicily devastated by earth-

quake still calls for sympathy. These and

many more happenings fill the columns of

the newspapers. Their descriptions con-

vey information, but for all that they are

deprived of the breath of life. The moving

picture, on the other hand, invites us to

cheer the pageant or to shudder at the

catastrophe as though we had been standing

in the very street over which the procession

passed or which the disaster overturned.

It supplements the account in the newspa-

per. It vivifies it. It brings home the essen-

tial unity of all dwellers on earth. It brings

history and geography to the very door of

the house in which we live.

From Out the Leyden Jar

In ten years, or since May 8, 1900, 17,000

men have been picked over to get the few

less than 3,000 who make up the uniformed

portion of the surface car operators in St.

Louis, Mo.
* * *

About 700 electric vehicles are now in

use in various cities and towns of the Pa-

cific States. The largest number is in Los

Angeles, where there are between 350 and

400 pleasure vehicles.

* * *

The torch of the Goddess of Liberty in

New York harbor is being equipped with a

40,000-candlepower illumination in place of

the old circle of twelve arc-lights, whose

combined power, though equal to 12,000

candles, failed to give the desired radiance.

* * *

Contracts have been recently given for

about eighteen miles further work on the

tri-borough rapid transit subway of New
York City at a cost of about $60,000,000,

the section for which contracts were exe-

cuted in November, 1909, being well ad-

vanced in construction. The whole subway

system will aggregate 44.2 miles and will

cost close to $100,000,000.

A considerable increase in the number of

waterfalls utilized for industrial purposes in

Sweden took place in 1910, as is shown by

the fact that 21 new hydro-electric works

were completed in the course of the year,

representing a total of 111,280 horsepower.
* *

The electrical conductivity of copper

iodide, like that of selenium, is sensitive to

light, being increased gradually by exposure.

Blue light is much more effective than red.

With short exposures, the effect is propor-

tional to the intensity of illumination, but

this is not true for long exposures. The

effect is greater in specimens having high

resistance. High temperature is favorable

to the action when the exposure is short.

* * *

Dry-cleaning establishments, where gaso-

line, naphtha, benzine or other volatile oils

are used to clean clothing or other fabrics,

are regulated in Chicago by a recently

adopted ordinance. One provision of the

law requires that every building used for

a dry-cleaning plant shall be lighted by in-

candescent lamps having keyless sockets and

protected by vapor-tight outer globes. No
open light or flame of any kind is allowed.



A Personal Appreciation of

Thomas A. Edison
By JOSEPH E. HINDS

Two venerable Grand Army men sat on a

bench in Tournament Park at Pasadena,
California, on the second day of January of

this year, watching the flower-bedecked

floats of the gor-

geous pageant of the

Tournament of

Roses pass in re-

view, when one said

to the other

:

''Where are you

from ?"

"I'm from Ohio."

"Is that so? So
am I ; what part ?"

"Milan ; I drove

the coach between
Sandusky and Milan

50 to 60 years ago

;

many a time I've

whipped the young-

sters off the back

step going up the

hill, and one of the

worst among them
was young Tom Ed-
ison. He was a

troublesome boy
then, but he has got

to be some man now,
I can tell you."

The name of Edi-

son interested me at

once and I ventured
to ask:

"What is your
name, please? I am
an old friend of Mr. Edison."
"My name is Rice and Tom will remem-

ber me if you tell him what I have just

said."

And "Tom" will. I am sure, for he never
forgets anything or anybody.

When I first met Thomas A. Edison, in

the fall of 1880, he was a healthy, vigorous,

active man, full of

,
tireless enersrv and

EDISON WHEN A YOUNG MAN

indomitable purpose.

When I met him
again, in the sum-
mer of 1910, 30
years later, he was
a healthy, vigorous,

active man, full of

tireless energy and
indomitable pur-
pose. This is not

mere tautology but

is a statement of

fact. Aside from
the whitened hair

and his one physical

defect, his hearing,

there is no outward
appearance of any
change ; his senses

are still as acute, his

movements as lithe

and active, his am-
bitions and his in-

terest in life are still

as keen as when he
was on the sunny
side of 30. I asked
him how he had
maintained his vital-

ity and energy so

well while so many
men who have done nothing in comparison
with what he has accomplished have broken
down, mentally and physically, from over-
work. After a moment's reflection he gave
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his views on the subject. Every young

woman would do well to work this into a

"motto" and send it to brother or some

young friend to hang on the wall of his col-

lege room or wherever it may always be

within his range or vision, for it is as strong

and forceful a sermon as was ever preached

to young men. He said :

"Well, I don't drink ; I don't eat much ; I

get plenty of sleep ; and I don't worry."

Now, "plenty of

sleep," from his

point of view, may
mean an hour's nap

in his chair or two

or three hours on

the little cot bed

which stands in one

of the alcoves of his

great library in the

works at Orange,

and this at any in-

terval of time and

at any hour of the

day or night. How
he does it nobody

knows, but he has

tired out everyone

who has ever been

associated with him.

"Brain-fag" seems

to have been forgot-

ten when the ele-

ments that form his

personality were put

together.

Accompanied by a

mutual friend I

went out to Orange
one day last summer
to call on Edison.

Entering the library

we found him seated

at a table with two
other men who were

name and greeted me with the greatest cor-

diality. I had not spoken to him or had any

communication with him in 25 years, yet his

recognition was instantaneous.

"The passage of lime has not troubled

you much," I said, jocularly. 'You are as

young and handsome as ever you were."

Then a change came over the man. The
mature, serious minded man, the great scien-

tist and philosopher, the "wizard," whose
name is known to

almost every civil-

i z e d man a n d

woman on earth,

Copyright by Underwood& Underwood , N. Y.

RECENT PICTURE OF MR. EDISON IN HIS
LIBRARY

apparently at odds over some problem and

had come to him for a solution. There was
a look of profound study and concentration

on his face and he seemed lost to everything

but the matter under consideration, but on

his attention being called to our presence he

arose from the table and came over smiling.

My companion said

:

"Here is an old friend come to see you;

do you recognize him ?"

He looked at me intently for a moment,

then reached out his hand, called me by

seemed to disappear

and in his place

stood an awkward
country boy, with a

winning smile on

his lips and a merry
twinkle in his eye.

Placing the tips of

his right hand fin-

gers over his heart,

he ducked his head,

scraped his foot

along the floor, as

though he was
about to recite "Cas-

abianca," and said,

with an air of mock
gravity

:

"Oh, sir; you flat-

ter me."

I think the real

secret of Edison's

vitality is his in-

tense optimism, his

never-failing store

of good nature and

his infinite patience.

It does not seem to

disturb him to be

called from a search

of the infinite or a

study of the abstruse to listen to the latest

funny story, and his hearty, wholesome laugh

is worth going miles to hear. His dominating

characteristic is the intensely practical view

he takes of everything. While driving

through Yellowstone Park two years ago I

caught a passing glimpse of him but had no

opportunity to speak to him. When I saw

him later I asked him what he thought of

the wonders of the Park and the great gey-

sers ; he said, with what seemed to be a

blush of apology:
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"Isn't it wonderful? My family enjoyed
the sights, but I kept busy figuring out how
I could utilize all that power that is going
to waste."

Has he any fads or longings for recrea-

tion apart from his work? I do not know.
Nearly every man has some yearning for a

few days of hunting, fishing, golf, riding,

tramping or something to relieve the tedium
of continuous work and to offset the monot-
ony of the "everlasting, demnition grind,"

but with him a change of occupation seems
to mean recreation. Returning from a pleas-

ure trip some time ago he was asked how
he had liked the country he had visited. He
answered : "I guess it was very nice, but I

didn't pay much attention to it. You know
that new phonograph hasn't suited me at

all. Well, I got it all figured out while I

was away and it is all right now."
Probably the only person in the world who

does not consider Edison a most original

genius and very much out of the ordinary is

the man himself. Here is a good illustra-

tion of the point. Seated one night in his

library, enjoying a quiet smoke with a few
friends, he said : "People insist upon call-

ing me an inventor, but I am not an in-

ventor. I can take an idea and pound and
hammer at it day and night until I prove

it either a success or a failure, that is all."

Along about 1884, Edison, who was then

a widower, moved his thousands of models
and instruments from Menlo Park to a great

loft on the east side of New York City.

Here I called on him and found that he was
enjoying some sort of vacation or rest after

several years of close application and cease-

less labor. He wore a long linen "duster"

that reached the floor ; it was loosely cut,

but he seemed very proud of it and walked
up and down before us several times show-
ing it off like a dressmaker's model, say-

ing: "What do you think of my new coat?

My little daughter made it
;
yes, made it all

with her own hands."

"What are you up to nowadays?" I asked.

"What are you doing?"

"Nothing much," he replied. "But see

what you think of this."

He took me to an odd-looking telephone

instrument on the wall and said

:

'You know I don't hear very well and an

ordinary telephone is not of much use to

me. Now turn this little crank slowly at

first, then increase the speed and watch the

result." Then, speaking into the instru-
ment, he said

:

"Billy, here's a man wants to hear you
sing."

Turning the crank slowly I heard a tenor
voice singing, "Way Down Upon the Suwa-
nee River." Increasing the speed the voice
grew louder, until it could be heard all over
the great room. Then I asked "Billy":
''Where are you?" thinking that he was in
the opposite corner or on the floor below.
He answered

:

"I'm in the Old South Church, on Wash-
ington Street, Boston."

This would surprise no one at the present
time, but when I heard the statement you
could have knocked me down with a feather,
as we used to say in the old times.

The electric lighting proposition prior to

1880 did not seem a very promising one to

a layman. About the first results had been
shown at the Centennial Exposition at

Philadelphia in 1876, and the flaring arc
lights were afterwards used in open spaces
and large halls, but the light was so intense
and the shadows so black that the effect was
far from satisfactory. Then Edison took
up the problem of the subdivision of the
electric current and the incandescent lamp,
something that would take the place of the
ordinary gas burner for local use. There
were many imitators and followers who
were all left behind in the race, and while
failure was predicted almost everywhere
and a certain high authority in England
"pledged a reputation hitherto formidable
to the assertion that the successful subdi-

vision of the electric current, so as to effect

a popular revolution in the lighting of

houses and factories, was a mere chimera
and that efforts in that direction were
doomed to final, necessary and ignominious
failure," Edison was a Yankee and from
Ohio, and so he "simply went ahead and
did it." .

If, as the result of his life's work, he had
given us nothing but the electric light, his

name would go down into history as one of

the greatest benefactors of the race, but he
has enriched every field to which he has
turned his many-sided mind. When the

incandescent light first made its appearance
there were few people who believed that it

would ever come into general use or become
a rival of gas or oil as an illuminant, but

that it would always remain the rich man's
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luxury. Today, in some places, the gen-

eration of the current is so inexpensive that

it is the cheapest artificial light ever known,

and is within the reach of everyone. On
the Pacific coast, in some localities, the

•juice" is sold as low as two and three-

fourth cents per kilowatt hour to ordinary

consumers, and it is stated that under favor-

able conditions current can be and is pro-

duced and sold at one-half cent per kilowatt

hour. When it is remembered that electric

current at four cents per kilowatt hour is

about equal to gas at $1.00 per thousand a

comparison can be easily made. As to the

universality of the light ; an Arctic explorer

says that the dreary waiting through the

long night was made endurable by the pres-

ence of electric lights in the shelter hut on

the shore, fed from the ship frozen in the

sea nearly a mile away, and that when the

connection was broken by the shifting ice

it seemed that the very light of life had

gone out for them. The falls of the Ama-
zon, of the Congo, of the Yukon, the waste

waters of the earth everywhere are gen-

erating the energy that shall carry out the

orders of the man who said only 30 years

ago: "Let there be (electric) light."

As we were leaving the works in the early

evening of the day of my visit we stepped

into the library to say good-bye, perhaps for

the last time, to the great man who had

honored me with the appellation, "My old

friend," as I was soon leaving for my far-

away Western home. The room was de-

serted, save for the presence of one man,

who was writing by a window, in the gath-

ering dusk. The day workmen had departed

and the night shift was coming in. We
asked for Mr. Edison, but the secretary

shook his head and pointed to the upper gal-

leries. We understood his meaning; the

master mind of the centuries had retired

for study and contemplation and must not

be disturbed. I left with regret but filled

with speculation as to what that portentious

hour might mean for generations yet to

come.

THE OLD AND THE NEW
In the last decade a new China has been born. The oldest of the world's

peoples is now the infant, as measured by the standards of modern achievement.

Everywhere there are evidences of the great awakening. What, for instance, could

be more significant of this movement than the great wall of China topped by a mod-

ern telegraph line. Yet there it stands, this wonder of the world, each stone a

monument to bleeding slavery in ages past ; and on its crest a wire of iron pulsating

with a new message to an old world.



Electric Block Signaling
By SIMON DEUTSCH

Part VI

Until within the last seven or eight years,

single track lines, with one or two excep-

tions, made but little use of automatic block

signals, because of the complications pecu-

liar to properly safeguarding trains operat-

ing on single track. Whereas it is neces-

sary to protect only against rear-end colli-

sions on double track, it is necessary to pro-

tect against both rear-end and head-on col-

lisions on single track, which requires the

FIG. 22. ELECTRO-PNEUMATIC SIGNAL IN NEW YORK SUBWAY
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extension of controlling circuits so that each
of the trains approaching the other can set

signals to "Stop/' far enough in advance, to

insure both trains receiving the "Stop" in-

dication before meeting.

Finding a signal at "Stop," a train oper-

ating on double track waits at the signal

for a short period of time, as prescribed by
the operating rules, and then slowly pro-

ceeds under control, although the signal

still shows "Stop." Under like conditions

on single track, one flagman is sent ahead
and another one to the rear, to flag any ap-

proaching or following train. The train

then very slowly follows the flagman until

it has passed beyond the danger zone. In
spite of the fact that considerable delay
is thus caused, and that other difficulties

FIG. 23. REAR VIEW OF SUBWAY SIGNAL EQUIPMENT
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must be overcome, the amount of signal in-

stallations on single track has been sur-

prisingly large within the last few years.

Automatic signals reach a stage of high-

est perfection in such installations as those

in the Xew York subway, where automatic

stops are provided to guard against care-

lessness, and physical or mental disability

on the part of the train crew.

Not being exposed to the elements, an

installation of apparatus of this kind in a

tunnel is ideal, but used on surface lines

would enormously increase the cost of main-

tenance and cause an appreciable reduction

in traffic capacity, for which reason the

automatic stop has not

as vet been adopted

except for special con-

ditions.

It has no doubt been

noted that steam rail-

road conditions make

possible the installa-

tion of track circuits in

a comparatively simple

manner. Both rails

being mounted on

wooden ties and thus

insulated from each

other simplifies the ap-

plication of a low volt-

age track circuit.

On electric roads

this becomes more

complicated, due to the

fact that the rails are

generallv electrically

joined together, and

used as a return for

the power circuit. Fur-

ther, when the track

rails have the addition-

al duty of conducting

current for propulsion

purposes, the enormous

demands thrown on

certain sections of the

road at times, will so

disturb normal condi-

tions as to make im-

practical most forms of

direct current track

circuits.

It therefore is neces-

sary to have the track

circuit on electric roads of such character-

istics as to be practical and reliable under

these conditions. Alternating current pos-

sesses the required characteristics and is

used with success on electric roads, of which

the Xew York subway is one. The track

relays used for controlling the signal cir-

cuits are of such construction as to respond

to alternating current only, of proper volt-

age, phase and frequency.

The small amount of space available in

the subway does not permit the ordinary

type of semaphore blade signals to be used

and therefore colored glasses mounted in

slides are used. These glasses are moved

FIG. 24. SIGNALS AT "CLEAR." AUTOMATIC STOP IN

CORRESPONDING NON-INTERFERING POSITION
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in front of or away from incandescent

lamps by compressed air, all of the signals,

automatic train stops and interlocking being

of the electro-pneumatic type ; that is, air

is used as the moving force, and electricity

for the control of same, through electro-

magnetically operated valves. Red is used

as "Danger," " yellow as "Caution," and

green as "Clear." Below each light signal

in the same case, are miniature semaphore

arm signals as shown by Fig. 22, all signals

here showing "Danger" and the automatic

stop being in proper position to set the air

brakes of any train disregarding its sig-

nal. Fig. 23 shows a rear view of the sig-

nal equipment, with case holding the resist-

ance grids, relay, electric valve for stop,

etc., open. Fig. 24 shows a similar view

with the cases closed, signals at "Clear" and

the automatic stop in a corresponding non-

interfering position.

Block signaling, however, in itself is not

complete or satisfactory without interlock-

ing. Although even incomplete signaling

has proved highly profitable, the need of

overcoming the dangers due to fog and im-

perfect hand signaling in switching yards

or at large terminals, the expense of keep-

ing switchmen at detached switches, the

making of unnecessary stops at grade cross-

ings all tended to create a sentiment among
railroad officials favorable to the develop-

ment of hand and power interlocking.

In the next and last article of this series,

the author will give a brief outline of the

history and development of interlocking,

the important position it holds in the field

of railroad signaling, and the manner in

which automatic block signals and inter-

locking go hand in hand towards the safe-

guarding of the traveling public.

(To be Concluded.)

Hoisting With an Electric Wagon

A certain hardware concern in Indianap-

olis has occasion at times to hoist safes,

ranges, castings, etc., to the upper floors of

tall buildings. For delivery they use a

Waverly electric wagon which they soon

learned to put to another use. Instead of

waiting for the slow process of hoisting by a

hand windlass the car is attached to a -long

rope leading from the block and tackle.

When the power is applied the car moves

rapidly down the street, hoisting the weight

as rapidly as the car moves to the proper

floor. The picture shows the car hoisting

a 500-pound casting.

HOISTING WITH AN ELECTRIC WAGON



Did you ever have your word hotly dis-

puted when you were absolutely sure that

you were right, but knew you couldn't prove

it at the time? For several years I served

as wireless telegraph operator on a number

of ocean steamers, and I am going to relate

to you a few incidents where I handled

mysterious and unsatisfactory messages

—

and got the blame therefor.

On such trips, and indeed on any Ameri-

can vessel where the apparatus is American

and the operator an American, the wireless

room is the "hang out" for nearly every-

body. They come up to see the wireless

work, to chat with the wireless operator and

be sociable. One of the operator's duties is

to entertain his callers. It is demanded of

him that he be courteous to one and all.

Some people he is glad to see. Others are

not so welcome.

On one cruise with 350 passengers I

figured roughly that each one asked the

wireless man ten questions a day—3,500

times 31 equals 108,500, the number of

questions I answered, not impolitely, in a

month.

The wireless man is nearly always the

most popular man aboard the ship. His

position makes him so, and if his personality

is genial he can maintain his popularity.

He has "inside information" and "outside

information." He knows what is going on

ashore and what is going on aboard the

ship. He is the editor of the ship's news-

paper. By his versatility in the columns, he

can make the entire ship's company happy

or gloomy.

The Haughty Beauty and the

Mysterious Message

Once on a large tourist steamer, returning

from a month's cruise in the tropics there

were some 350 passengers who had been

enjoying themselves in the southern balmy

climes while at home their kin struggled to

keep warm. Among these jolly people

was a very pretty young lady, but haughty.

Her mother had less beauty, but more
haughtiness. If they were having a good

time they didn't tell anybody about it. On
the passenger list they appeared as "Mrs.

J. Paul Jennings and daughter."

The ship was due in New York the next

day, when through the air from Manhattan

Beach Station, 235 miles away, came a

message addressed thus

:

"No. 3 DF FG BO 13 paid and paid,

Worcester, Mass

To Jennings

S. S. *** at sea.

"Will meet you Kiss you Hug you at the

dock in the morning.

615 p. m. (no sig)."

Naturally I supposed the message to be

for Miss Jennings. I handed her the mes-

sage. She receipted with a smileless

"thanks."

Returning to the wireless room a few

minutes later, I discovered Miss Jennings,

reinforced with another of the gentle sex,

awaiting my arrival. She was puzzled.

She didn't believe the message, and was for

the moment undecided whether to be just
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mildly indignant or

plumb mad. For a

starter she must

have concluded to

be merely vexed.

She very formally

requested me to

kindly interpret

the message.
Where was the sig-

nature? I took it

and read it over,

and gravely told
Her Auxiliary Crashed In

her that I reckoned it meant she was going

to be met, kissed and hugged at the dock in

the morning. That was what I would infer

from the text. She blushed, and I could

tell that she was getting indignant. Just

mildly so. Again she wished to know who
sent the message. I was beginning to tell

her that he must have forgotten to sign his

name, that messages frequently came that

way, when her auxiliary crashed in and said

that she and Miss Jennings believed that

I was playing a trick on them. That if such

was the case they demanded to know by

what right I ever presumed to do such a

thing? What proof had they that the mes-

sage was bona fide ?

Then I added, "We shall see in the

morning." Whereupon Miss Jennings be-

came real mad. I handed her my card

saying that when she discovered that I was

right, she could telegraph her apology. She

tore the card in two, tossed it on the floor,

assuring me that I would hear from her

later, but I never have. I didn't even get

to see the "dock" scene.

Now the point is : How easy it would

have been to obtain proof if the lady had had

some knowledge of wireless telegraphy.

Wireless Wins Against Appearances

Once, returning from Porto Rico, and

being only two days out of New York, we
received a wireless storm warning, assuring

all vessels of a northwester of extraordinary

severity. We were then about 200 miles

off the coast of North Carolina, in Cape

Hatteras territory, and, strange to say, the

sea was smooth, the moon and stars shone

brightly, and gentle southern breezes were

blowing.

It was incredible to believe that a few

hundred miles north of us raged a storm. The

warning I had received from Cape Henry,

Va. Captain took it and studied it, glanced

out at the elements, shook his head and

said, "Wireless, there must be some mistake

here. Of course I don't doubt you, but it's

impossible for us to have this weather and

there be a storm this side of New York and

we not feel it."

I went back to the wireless room, wonder-

ing too how it were possible. Presently

I copied the same warning from Brooklyn

Navy Yard. Then I ran up and gave it to

the captain, who took it, and asked me
where I got it.

To make a long story short, we passed the

night without any signs of a storm, and next

morning the captain came up and said:

"Wireless, I guess that storm theory has

passed." He sat down while I answered a

ship I heard call-

ing various other

ships. This ship

was south bound

and had left New
York the day be-

fore. He was anx-

ious to talk with a

north bound ship

so as to make
arrangements to

transfer his pilot,

who had been un- Faithfully-

able to leave the ship the night before,

on account of the severe storm. I answered
him at nine a. m. and his captain and mine
chatted awhile and figured out that by

changing each course they would meet

around two p. m. and we would take the

pilot. We only had a few passengers and
the word soon got to them that we were to

meet this ship around two p. m. and they

displayed great interest in the proceedings.

They watched the horizon faithfully, and

at two o'clock when the ship failed to show
up they came around to see me, and some
unbelievers wanted to know where that ship

was. I was afraid that the ship would pass

under the horizon and out of sight. But

about two-thirty she showed up, and I shot

over a quick message for them to go to our

windward, which they did, and lowered

their boat and brought over the pilot, who
was mighty glad to get with us, instead of

fetching up in the West Indies. He told us

that one pilot was drowned the night before

near Sandy Hook during the gale.
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Growing Rubber in Mexico

Among the foreign interests which may

excuse, if not justify, the intervention of

other governments in the turmoils of Mex-

ico, are those of the rubber plantations. For,

while a variety of rubber tree (the Castilloa

Elastica) is native to tropical Mexico and

has been utilized there for some decades,

the tapping of such trees by the natives has

been done in crude ways and with a reck-

lessness which too often killed the most

promising trees. Here, as in all lines of

plant or tree raising, it takes a careful and

systematic rearing and treating of the plants

to make them steadily productive.

Considerable outside capital has gone into

rubber plantations in southern Mexico

where the native variety responds readily to

systematic cultivation, reaching a surprising

height even in the first two or three years.

With the sixth or seventh year the tapping

begins and is done by natives carefully in-

structed and watched so that they will not

overdo the slashing and thereby injure the

trees. When cared for in this way, trees

only eight or ten years old are said to aver-

age a yield of enough sap every three

months to make about two ounces of dry

rubber, worth about 10 cents an ounce. The
output gradually increases to six or eight

times this amount as the tree ages.

Much of the recent impulse given to the

raising of rubber on this continent has come

from the automobile industry, but this had

been preceded by the demands of electrical

manufacturers who have been using rubber

in steadily increasing amounts for insulat-

ing wires and cables. No really adequate

substitute for rubber has yet been brought

out and if the troubles in Mexico should

result in opening more of the suitable lands

to the cultivation of rubber trees, the prices

of insulations a decade hence may be con-

siderably influenced by the Mexican tur-

moil of 1911.
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Crawling Cables Mule Back Motor Transporting

When the old cable cars that used to go

lumbering along some of Chicago's best

streets were done away with, it was decided

to take advantage of the so-called cable slot

for laying the new electric power cables.

Clay conduit was placed in the trench and

the cables drawn through from manhole to

manhole.

Then there was a delay of some months

before the power was ready to be trans-

mitted. When at last the workmen opened

the manhole at one end of the line the end

of the cable was nowhere to be seen. The

foreman who had charge of laying the cables

was called in. He asserted that he had

drawn the cable through the clay conduit.

The party proceeded to the next manhole.

Here several feet of cable was found. The

cable had "crawled" in the direction in

which the cars overhead were moving. It

was promptly pulled back into place and

connected at the manholes. To insure

against further crawling an iron anchor was

clamped to the cable in each manhole. But

so great was the wave motion in the ground

from the passage of the cars above that the

lead casing was stripped from the cable at

the anchor grip and other means had to be

provided before the cable ceased indulging

its crawling proclivities.

While the advantages of electric
*

power are being more and more

appreciated by mine operators, the #.

difficulties of getting the machinery

to the rather inaccessible locations

are often hard to

overcome. Particu-

larly is this true

with direct-con-

nected pieces of

apparatus, which
for most purposes

are made with a

single massive
casting for the

frame work. To

meet such condi-

tions, a Denver

firm is now build-

ing: electric mine

hoists with a frame

built up of steel

parts which can be

taken up the moun-

tain-trails piece by

piece. In this way

the whole machine

can be transported

on pack mules.



Train Dispatching By Telephone

We are prone to think of the train dis-

patcher as a man of remarkable memory and

wonderful co-ordination of wits and nimble

fingers who sits in the midst of his web like

a spider and flashes the Morse code sig-

nals out to his subordinates over a maze of

telegraph wires. Without detracting one

whit from the admiration which is due the

train dispatcher, it is well to remember that

be controlled from a distant point, without

affecting any of the other devices associated

with the same line. This is the apparatus

under which over 35,000 miles of railway

are now being operated.

Primarily a telegraph device, the selector,

began to attract attention in the early days

of the telephone. In the days when the

aggravating party line, with its four to

all train dispatching is not done nowadays
by means of dots and dashes sent out over

a telegraph line. A revolutionary develop-

ment has been under way in railway opera-

tion, during the last five years ; namely, the

substitution of the telephone for the tele-

graph. This development has been made
possible by the perfecting of one little elec-

trical device called a selector.

The selector is the one device by which
the electric circuit of any one of a number of

audible or visible signals or other electro-

mechanical devices associated with a tele-

graph, telephone or other electric line may

twelve subscribers on a single pair of wires,

was more common in large cities than it is

now, the selector was intended to secure

individual or discriminating calling. But

this rich field was soon restricted when
single party lines became standard practice

among the telephone companies. So ap-

plication of the selector along with the tele-

phone, was diverted to a field where the

telegraph had been supreme since 1850.

From the beginning of the use of the tele-

graph for train dispatching, it has been

recognized that one of its greatest weak-

nesses and limitations lay in the means of
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signaling the operator at the point with

which communication was desired. The call

by the Morse sounder must of necessity be

repeated until the office called is raised.

Moreover, this call is heard in every office in

the circuit and while calling is in progress

no other business can be transacted over the

line. The bell signal was recognized as

the most economical and satisfactory-

method of calling, but it was not thought

feasible to ring a bell at the desired office

mechanical principles, in details of construc-

tion and in efficiency of service.

That selected for description, the Gill,

is an electro-mechanical device. It may
be carried in the top of a silk hat. As shown
in one of the cuts, the mechanism is mounted
on a porcelain base and enclosed by a trans-

parent glass cover hermetically sealed. Its

essential features are a combination wheel

and a time wheel, suitably governed by a

magnet, levers and detents. As a combina-

without producing the same action at all the

offices on the same circuit.

Now, with the advent of the little selector,

the selective calling system applied to the

telegraph gives a distinctive, individual and

insistent call at the desired station, has no

operative effect at any other station in the

circuit and provides for a continuous call,

while clearing the line for other business.

There are in the market several patterns

of selectors. They may be broadly classified

as mechanical and electro-mechanical select-

ors. All are designed to serve the same

purpose, but they vary in electrical and

tion lock will open only to its own key or

knob setting, so the selector can be operated

only by electrical impulses of the predeter-

mined number and sequence. The com-

bination wheel differs in its teeth cutting in

every selector in a circuit, and while a

calling impulse sent over the line actuates

every selector, yet it will not go to the

contact position and operate to call an office,

unless the individual combination of that

particular selector is made.

In other words, the function of the selec-

tor is to discriminate and select from among

the calls going over the circuit those apply-
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ing to its particular station, to turn over the

work of calling the operator or agent to a

bell which may be rung by the main line

current or by the local battery and thus to

secure an answer back to the dispatcher,

calling, giving assurance that his call has

been.received. But a single call is necessary

with the selector system and the signal bell

may be arranged to ring continuously.

So much for selective calling which is the

important function of the selector. Now
let us see how it works in conjunction with

the telephone. In September, 1907, the

New York Central road installed and put

in service between Albany and Fonda, N. Y.

the first telephone train dispatching circuit

equipped for selective calling. The selector

used was that shown in the first illustration.

The second picture is of historical interest

as it shows the first installation for selective

telephone train dispatching ever made.

The physical difference between the tele-

phone and the telegraph systems are the use

of two copper wires in place of one iron

wire and telephone and selective calling

apparatus in place of telegraphic apparatus.

The operating differences are that orders are

transmitted by speech instead of by Morse
code and the stations are called selectively

and distinctly instead of by telegraphic-

sounder. The orders are issued orally by the

dispatcher to the operator or operators word
by word, in some cases words and figures

being spelled letter by letter in order to

insure accuracy. The dispatcher writes

the order in his book as he dictates it to the

operators, thus regulating the speed to such

a rate as to enable the order to be readily

copied by the operators. The same form of

order is used as heretofore and operators

receiving the orders repeat them to the dis-

patcher for checking, as under telegraph

dispatching.

The sending of the proper combination

of electrical impulses by the dispatcher for

actuating the selector of any particular

station may be made by a telegraph key, but

is preferably accomplished by an individual

calling key, consisting of a simple train of

gears operating a circuit-breaker somewhat
similar to the familiar district messenger call

box. The keys make the call with absolute

regularity, in a maximum of eight seconds

for the longest call used. The dispatcher

through his receiver can hear the bell ring

at the station called or in telegraph service

receives an answer back, repeating the num-
ber of the station called and thus signifying

that the call has been received.

In addition to telephoning and operating

the selectors over a telephone line, a through

telegraph circuit may be obtained over

the same wires without interfering with

either the telephone conversation or the

operation of the selector. In other words,

during a telephone conversation the bell at

another station may be rung and a telegraph

message be sent between the terminal sta-

tions, all occurring simultaneously and with-

out interference with any of the three kinds

of service.

Telephone train dispatching provides a

means of utilizing in the railroad service

the knowledge and training of employees

who may have become incapacitated for

continued service in train operation, but

who are still able to operate a telephone.

Coasting on Electric Cars

The word "coasting" reminds most people

of a long hill covered with snow, and the

bright red sled they got for Christmas about

the time they were ten years old. If you
told them that motormen on street cars are

taught very carefully how to coast, they

would think you were joking, and if you
further told them that automatic instruments

watch the motorman to see how much coast-

ing he is doing, they' would probably smile

and tell you to inform Sweeney of the fact.

When a street car is coasting it is not

using any power. Power costs money.
The more coasting a car does, the cheaper

it can be run. By knowing just when to

shut off the "juice" a motorman can cover

the most possible distance with the least

possible power. If he shuts off too soon,

he has to speed the car up again, and it

takes more power to accelerate a car than

it does to keep it going. If he shuts off too

late, he must use the brakes, and that, too,

takes power. Of course he must not coast

so much that the car falls behind its schedule.

The automatic instrument that is placed

on the car is called an ampere-hour meter.

It records the amount of current entering

the motors in ampere-hours. That is, if a

current of 20 amperes flows into the motors

for one hour, or a current of 40 amperes

for half an hour, the instrument records

20 ampere-hours.



As the Lightning Speaks

By XENO W. PUTNAM

"Two points to larboard."

The Cyclone shook her stout sides like a
dripping hog, then shoved her nose spite-
fully into the next sea ahead before she
lifted.

Templeton, the wireless operator, pressed
his face against the glass and tried to peer
through the spray into the blackness beyond.
"What is the old man thinking of, any-

way, driving that little girl of his into the
teeth of a gale like this? She'll marry the
man she has chosen in the end—if the Pres-
co's ribs are as stout as her young com-
mander's nerve."

"Look at that
!"

That" was only a mountain among foot-
hills

;
a discarded relic of the storm. It

made the Cyclone stagger, though, when it

struck her aslant and heeled her half upon
her side before the man at the wheel brought
her back to her job again; then the laboring
screws raced like a pair of released school-
boys as she presently slid over the crest
and turned them heavenward.
Again the impatient call rang out, "Two

points to larboard." The Cyclone was evi-
dently drifting into the shore current and
falling away from her course towards the
rocks. The oil-cloaked figure muttered as
the helm was shifted and they raced ahead
in chase of the recreant lovers.

"Before I'd do that—" continued the oper-
ator, eyeing the figure on the bridge in grim
disapproval, "I'd sure give them—ah !"

There was a warning quiver in the recep-
tor and Templeton's interest was centered
upon his work. Some one, from out those
miles of raging waters and darkness, was
calling the Cyclone. In an instant his fin-

gers became hammers, throwing sparks into
the night.

"Cyclone! Cyclone!" came the call in
frantic haste again. "Call Cyclone !"

"How do they know that the Cyclone is

out here," grumbled the operator,' nursing
his^ key, "unless it's the Presco calling, and
if it is, they're trying to trick us. I'll fool
them a little on who has picked them up."
"Who are you; what is wanted?" he

called back.

"Cyclone! Answer, Cyclone!" kept com-
ing out of the darkness.

"Confound you, answer yourself," roared
Templeton's spark, in a burst of rage. "Who
are you, or shut up?"
A smashing blow from the sea against

the Cyclone's sturdy ribs keeled her far over
and threw the operator sprawling against
the opposite wall, in the midst of the sput-
tering answer; but he gathered himself up
promptly and swung into his place in time
to catch:

Tell Cyclone to steer clear of Devil's
Light. The lantern is down. Find Cyclone.
Keep her away."
"Aha

! So that's the game they are try-
ing to work, and give us the slip in the
storm. If the old man knew the trick he'd
be wanting to send them a round robin from
the gun-deck—and serve them right." Then
he flashed out

.

"Why don't you find her, idiot, and tell
her yourself?"

"I tell you we've struck," came back to
him. "We are hard on the reef and hardly
good for a half hour. We are going to
pieces now and can't last long. Have been
calling Cyclone to warn her but haven't
picked her up yet. Find her and warn her
back."

A wave of sudden uncertainty swept, over
Templeton. "Who are you, anyway?" he
called.

The Presco. Commanding officer, Proc-
tor; destination, the ocean bottom, now.
Devil's Light was out. Wr

e struck here half
an hour ago. Water is boiling through
these reefs. Don't try to reach us. Hunt
Cyclone up and keep her out of the dan-
ger."

Again the Cyclone reeled back as a giant
wave delivered a crushing blow against her
and a rush of salt spray burst over the
operator's head as though it meant to suffo-
cate him. The oil-cloaked figure on the
bridge had left its post and Templeton, as
he wheeled inquiringly toward the sliding
door,^ faced the captain, breathless and
dripping.

"Who have you picked up in this storm?"
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the commanding officer asked as he slid the

door into place.

Templeton was already in the midst of a

message to the night.

"Have you no boats? Can you last till

we reach you ?"

"No!" came the answer. "We're going

to pieces now; can't last ten minutes, prob-

ably. Cut out the help for us and find

Cyclone."

"I'm sure you're lying, now," answered

Templeton, bluntly. "This is the Cyclone

and I know the Presco had good boats.

You're trying to trick us away from you,

and so give us the slip; but it don't go."

"Then for God's sake keep away from

Devil's Light!" came the frantic call.

"We're telling the truth ; keep away ! The

lantern is down. Do you get us?"

"Where are your boats?" persisted Tem-

pleton, half wavering in his own mind.

"They left us soon as we struck. They

were all good ; I think they will ride out the

storm."

"And the girl; the rest of the crew?"

"With the boats. They took her along by

force, though she fought hard to stay."

"You must be Proctor himself, then, or

she wouldn't have wanted to stay. How
many are with you?"

"No one. The boats are safe, I think.

They can weather it to the bay all right

and will be surely seen in the morning."

"Never mind the boats. Why did you

stay ?"

"And leave Captain Richards to ram the

Cyclone into this death-trap same as we

did ? Not on your life !"

" 'Twould serve him right," Templeton's

spark roared back, as he glanced defiantly

at his superior, officer. "Maybe it would

have rammed a little sense into his skull."

"I'd like to be there punching your's for

that. Say, comrade, cut it out just now.

It hurts, you know. He's her father and he

always treated me white. I see things dif-

ferent now when things are not just a sum-

mer picnic out here. I hated to treat him

as I did, but I wanted the girl. Just tell

him that for me, old fellow, will you, and ask

him if he won't give me credit on account

for staying here to warn him away."

"Well, you've lost the girl now, but we're

going to get you, yet."

"No ! No ! Keep back 1 You will only

strike a reef and I can't last till you come.

Keep back
!"

"We're coming anyway. Keep on call-

ing us. Presco ! Proctor ! Answer, Presco !

Where are you?"

Templeton looked at his captain with a

feeling of sudden horror and then ham-

mered out calls until his fingers ached; but

the night gave back no answer.

Another staggering wave sent the captain

flying to the bridge. "Let me know at

once if you pick them up again," he ordered

as he drew back the slide and disappeared

into the blinding spray. From the bridge

he was presently hurling orders into the

interior of the ship until the laboring engines

caused it to tremble more from the strain of

the flying shafts within than from the ham-

mering that it was getting by the waves.

"Cyclone! Cyclone!" Templeton caught

up the story again out of the night and,

quivering with excitement, prepared to

transcribe it for his chief. "Quick, Cyclone ;

we're breaking up ! For God's sake, save

us if you can ! The girl didn't leave. She's

here."

"The girl ! What do you mean?"

"The captain's daughter. Do you get us?

I ordered them to take her with the boats

by force and then came up here to warn the

Cyclone. I know they tried and she resisted

;

and she must have given them the slip.

She did not let me know that she was here,

but I caught a glimpse of her a moment ago.

Come ! Come ! If you can."

Templeton hurled a desperate message to

the bridge that sent the captain flying down

the hatchway with an avalanche of person-

ally delivered orders; then he called back:

"We're coming, and we're going to save

you both."

Again the Cyclone struggled and wal-

lowed deep in the side of an attacking wave,

but finally righted, breathing hard through

her twin stacks, and sending a great cloud

of unconsumed coal-dust skyward. Tem-

pleton gathered up his disturbed equilibrium

and caught the message that followed, in its

midst.
" and don't give her up, even if the

Presco is gone. We have a motor boat on

board ; the one she and I came off in yester-

day.. It's small, but stout. I'll put her in

that, if the worst comes, and launch her

toward you. It may last till you meet her;
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anyway 'twill be another chance. Worst is,

I'll have to lash her in. She's loyal to me
and I cannot make her go except by force."

"Go with her, idiot. What do you want
to send her out alone for in this storm?
Presco! Proctor! If you've got a boat
along, use it for both of you and stick

together. Don't send the girl off alone."

"I can't help her by going, and it would
swamp the boat. It's only good for one, in

a storm like this. She's got to have all the

"We can begin to see your headlight.
Are you good for fifteen minutes more ?"

"No
! We won't stand more than another

wave or two. I'll launch the girl at once,
then keep the dynamos running as long as
I can. Tell Captain Richards I'm sorry for
the trouble that I made him and after awhile
tell Kittie that I asked her to forgive me
for using force in sending her away at the
last."

Templeton spoke a few hurried words

chance there is. It may carry
her through alone. I'll stay

here and guide you with
our own headlight as long as

I have one. There goes our
name-plate and about 30
feet of good back door. It's

about good-bye now, I guess. Keep a sharp
lookout for Kittie; I will launch her at

once; the Presco is going to pieces fast.

Quick as you pick her up keep off to lar-

board
;

the reefs are as thick as shark's
teeth, here; and sharper than needles."

Templeton cut him off impatiently, with
the roar of his own message:

Who Have You Picked Up in This Storm?"

with the captain, now standing at his side;
then he threw himself upon his key as
though he meant to drive it bodily through
the storm.

"Wait, Presco! Proctor! This is from
Captain Richards. He says, Tell those two
.I'll r • a

children of

ever comes.

mine to stick together, what-
Tell them, that there is a good
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fifteen minutes' run between us yet and that

we are going to cover it in ten or blow up

the Cyclone.' Do you get me? Answer !"

"Yes, I get you; but I am not Proctor.

This is from Kittie. Jack has gone below

to hunt me out and launch me. Gave him

the slip. He doesn't dream I understand

the code. I do, and I stay here, right on

this job. Tell daddy good-bye for me. Tell

him I'm not afraid at all; not since Jack

picked the Cyclone up and warned him away

from here. Would have been awful to

gone off in boats and let him strike this

rock. Tell daddy there goes our mast.

Goo -"

The spray piled up in blinding drifts upon

the Cyclone's decks as she wallowed from

trough to trough. When it cleared away, in

a moment's lull, the two men peered anxious-

ly through the glass ahead and got no reas-

surance. The light was gone. "Fresco

!

Presco ! Answer !" Templeton bellowed

the call repeatedly, but the Presco's resona-

tor was silent.

Captain Richards returned to the bridge—

an unbending figure gazing along the glare

of the Cyclone's searchlight, but alert to

every detail of his surroundings. Every

shadow was a thing of interest to him ;
every

fleck of drifting foam the possibility of an

approaching boat. He watched them all

with rigid attention, without seeming to lift

his gaze for an instant from the point ahead

toward which he was steaming ; without once

forgetting the details of his duties that lay

behind. His oil-dressed coat, smooth and

dripping, slapped spitefully about his legs

like heavy yellow banners.

The ship was outstripping the storm, and

lessening the billows that lay between her

and the helpless Presco in rapid succession,

one by one. And every triumph brought

her nearer to that channel into which it

seemed as though no ship could ever pass

and survive.

Captain Richards gloried in that fact;

there was something bracing in it. In his

blind anger he had driven these two before

him into an awful danger, with vengeance in

his heart. Now that their necessity was

extreme this reckless dash to their assis-

tance, this determination to drag them away

from death or to share it with them, to defy

the worst that the sea could do, brought

into his heart a new religion of tenderness.

Below the stokers toiled at the furnaces.

They knew the story and accepted the possi-

bilities of their own fate. Their faces were

streaming, their muscular bodies, nearly

stripped, were covered with curious maps

done in carbon and indicating in some

measure the violent nature of the strain, as

they poured in coal until the white-hot grates

were nearly choked. From the engine room,

near by, a great shaft of shining steel drank

in this white-hot energy at one end and gave

it out at the other where the screws were

wrestling with the sea.

The waters hissed under the Cyclone's

prow, then scurried along her sides in sullen

anger at their failure to retard her. They

piled up in great hills and sprang down at

her from above, determined to overwhelm

her, to crush her with their weight. She

threw them aside in playful haste, as though

they were toys, and arose majestically upon

their swell, her course unchanged, her speed

hardly disturbed. She was riding the waves

now, instead of climbing against them, and

she managed to outstrip them two to one.

Already the outlines of the disabled light-

house arose, grim and somber, out of the

whirl of furious waters that it guarded.

The Cyclone's searchlight picked it up and,

shifting along the foam-crested line, made

out a darker object at the extreme end of

the reef, lifting and falling with each passing

wave. The angry billows dashed them-

selves to pieces across this grim mystery of

the deep, this invisible menace ; then gather-

ing up again, began a new career of destruc-

tion, furious at the repulse.

On board, the crew were at their posts,

their faces white and tense and their jaws

set hard. With them it was a battle to the

death, and no man among them knew a

qualm of fear. A few stood near the cap-

tain, the coils of rope they held glistening in

the shifting rays of the searchlight. At the

furnaces the hardy stokers rested, their work

perhaps done, perhaps just in its beginning;

their faces wearing the mask of indifference

that only men who face death without

fear can assume. The head engineer stood

rigid, his hand on the reversing levers, his

c^e upon the indicator and every nerve

alert for the voice of the bell.

Suddenly the bell rang sharply. The

reverse lever shot to the limit of its arc and

the engines churned the sea to a mimic

replica of the foam around them—in vain.
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The waves were carrying the Cyclone
straight upon the reef and her machinery
availed no more against the current than a

watch against the flight of time. For one
dreadful moment the oil-cloaked figure

seemed to hesitate in uncertain confusion

;

then the searcnlight revealed two people

clinging to each other on the Presco's wreck
and looking, self-forgetful, on the awful
danger of the approaching ship ; and out of

that oil-cloaked figure the man arose su-

preme to the necessities of the occasion.

For a moment the vessel seemed to hang
motionless, on the very brink of destruction,

as though the sea, assured of its prey, was
willing to enjoy a brief respite before com-
pleting its triumph. Then a greater wave
than any that had passed came rushing up
and the stern face of the commanding officer

was lighted by a smile of absolute confidence.

The great swell lifted all this pigmy turmoil

on its mighty bosom and wiped out every
evidence of the confusion, as it passed, in

the sweeping magnitude of its own prowess.
"Full speed ahead!" thundered the cap-

tain, and the helmsman brought the wheel
short oyer as he hurled the message down
the wire. In another instant the ship leaped
forward and drove, along with the avalanche
of water on the crest of which it rode, full

at the reef.

"Ready with your lines."

The men on deck crouched under gathered
sinews, like tigers preparing to spring. An
instar.t the Cyclone hung in mid-air above
the reef, as though dreading the shock.

"Cast your lines !" thundered the captain,

and a dozen whizzing coils shot across the

remnant of the Presco's hull to its two occu-

pants just as the mountain of water swept
under her keel and, lifting her clear, whirled
her to pieces in the angry waters. The lines

went true, for they were flung by sailors'

hands to comrades in danger. Any one of

them would have reached its mark.
For a moment these two victims of the

storm stood motionless side by side, sharply

outlined, against the ragged cloudbank by
the piercing searchlight; then, as the ropes

hissed over them, the man, with spider-like

agility, wound coil upon coil of the nearest

one about his body and, seizing the woman
in his arms, sprang clear of the lifting wreck
into the heaving froth. As the line hung
slack they were tossed and driven about,

a helpless atom in the midst of che moving

waters. Then the line tightened and they
felt themselves being drawn swiftly, steadily

forward, out of the water, up—up—over
the vessel's side, until they were dropped
chilled and nearly senseless on the Cyclone's
dock, while the ship itself, riding upon the

extreme crest of the wave, slid over the reef,

its stout keel barely scraping the barrier as
it passed.

Templeton, looking down from his perch
above, glanced at his watch and muttered
under his breath

:

'You did it, old man, with a couple of
minutes' margin. 'Twas only eight min-
utes from the time you sent that message
till you rescued them both, and took the

Cyclone in safety over the reef."

Electric Lights on Phantom Circuits

The residents of Courtenay, N. D., were
somewhat startled during the recent instal-

lation of a new telephone switchboard by the
North Western Telephone Exchange Com-
pany, to see the men at work evenings under
electric lights.

Courtenay has no electric light plant but
is on a heavily loaded long distance tele-

phone lead where plenty of circuits are
available and the current was furnished
from Fargo, N. D., a distance of ioo miles,
over these circuits without interruption
to the regular telephone traffic.

To explain just how this was done would
require a lot of technical language which
would not mean much to most people.
Suffice it to say, however, that the perform-
ance was made possible by means, of what
telephone men call phantom circuits. When
two complete metallic circuits are strung
between two points engineers have figured
out a simple way of connecting so that a
third talking circuit may be obtained from
the four wires without interfering with
conversations on the original circuits. This
is called a "phantom circuit."

Four physical circuits combined give
two phantoms, which pass through Court-
enay. These two phantoms were made
more "ghostly" by being themselves
"phantomed" and it was over this circuit

that the current at 220 volts was furnished
for the lights. As all circuits were perfectly

balanced no noise was caused on any of
the telephone lines.

—

Maurice E. Young.
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Timing Cameras by Artificial

Lightning

Owing to the strong air currents pro-

duced by the heat of the discharges, light-

ning flashes even when following each other

number of separate sparks depicted on the

plate will depend on the length of time

that the shutter was open. Hence we have

in the induction outfit as used for X-ray-

work an interesting means of ascertaining

how near the estimated open time of a shut-

ter with a given adjustment comes to the

HAULING A CAR ONTO A TURN TABLE

in quick succession between the same two

points take different paths. Very often a

number of such flashes passing between

highly charged clouds will follow each other

so quickly that the eye will not distinguish

the time interval and several of these suc-

cessive flashes may be mistaken for simul-

taneous ramifications or divisions of a sin-

gle one.

On a camera plate, the impressions are

retained even longer than on the retina of

the eye, hence if we try to photograph a

THE EXPOSURE WILL SHOW A NUMBER OF
DISCHARGES

series of sparks passing between the termi-

nals of a large induction coil, we can secure

a clear reproduction of as many as 30 or 40

distinct flashes. Now if the current inter-

rupter which causes the high voltage sparks

to be formed works at a known speed, the

actual time of exposure. Indeed, the camera

builder who checks his calculations by this

method may be justified in advertising his

shutters as "tested by lightning."

Moving Cars with Electric Capstans

Have you ever seen three or four per-

spiring men with as many crow bars mov-

ing a freight car with much effort at a speed

that would make a snail blush? They do it

differently in Germany. They use an elec-

tric capstan and a cable.

A capstan is simply a barrel shaped piece

to wind in the cable, and the car has got to

come.

Two speeds can be obtained by having two

diameters on the capstan. The motor is

controlled by the foot through the pedal

which can be seen in the picture.

The capstans are built in all sizes. The

largest develop about 15 horsepower and

are used for hauling heavy trains and warp-

ing large ships fast to the docks.

In order to have a line which will not be

interfered with by snowstorms and blizzards

in winter, an elevated electric road will be

built between Montezuma and Keystone,

Summit County, Colorado. The road will

be twelve miles long and will cost $250,-

000. The road is intended to serve the

mines near it.
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THE AFTER-DINNER EXPRESS

The After-dinner Express

It is, of course, no uncommon thing to

have one's wine and cigars delivered to one's
door by mechanical means, but a railroad

service for conveying the wherewithal for

smoking and drinking from one end of the
dining-table to the other is a decided novelty
A large English engineering firm has re-
cently turned out a model of a Great West-
ern Railroad train for a wealthy client,

which whisks the whisky and cigars round
the table from guest to guest in a moment.
The train, which is five feet six inches in

length, is driven by electricity, and is con-
trolled from a switch operated at the head
of the table. The host can start, stop, or
accelerate the train at will. The act of
lifting a decanter also stops the train, and
when the decanter is replaced it moves on
again. The locomotive, and all the fittings

and mountings, including even the rails,

are silver-plated.

Prospecting with a Dip Needle
Flasher

Those familiar with iron, nickel and other
magnetic ores know that the so-caled "mag-
netic North Pole" of the earth is not the
only place where a compass needle will

point downward. If free to move vertically,

the needle will set itself upright whenever
it is brought over a mass of magnetic ma-
terial, even though the latter is deeply bur-
ied. The so-called "dip-needles" as made for
this purpose have-located ore in many places,
but watching -the needle while carrying it is

a tiresome task. A Michigan inventor has
therefore arranged a needle so that when
it dips to a given extent it will close a bat-
tery circuit and light a little flash lamp.

This enables the user to go along at a brisk

walk without paying attention to the needle
which will flash forth its signal as soon as

he passes over a magnetic mass. Then by

THE DIP NEEDLE FLASHER

going m various directions he can easily

find out how extensive a stretch of land is

underlain by the hidden ore, after which he
can take the device to pieces so as to carrv
it in a small grip.

A 40,000-volt electric transmission line is

now being built from the lower plant of the

Copper Queen smelter at Douglas, Arizona,
to El Tigre, Mexico, 65 miles distant. The
question of whether electricity was subject

to duty was raised and the decision reached
that it should be classed as on the free list.



Progress in Forging
Metals

How far we have advanced in

forging hot metals can be seen

at a glance from our two- illus-

trations showing the smaller

number of helpers now required

and the greatly increased size of

pieces which can be handled

with ease. The metal worker of

earlier days needed an assistant

to hold even a small piece so as

to steady it

against the
1 r r e g ular
blows of two
men swinging

their sledges.

T o d a v , no
helper what-
ever is needed,

even though

the piece being

shaped weighs

a hundred
times as much,

for the elec-

tric power
h a m m e r

m knows no

H swerving.



The Pupin Coil
By R. M. WINANS

Among the patents held by the American
Telephone and Telegraph Company, one of

the greatest value and interest is the con-

trivance by which Professor M. I. Pupin
of Columbia overcame a serious obstacle to

long-distance telephoning whenever the

wires are placed underground instead of

overhead. The device is known as Pupin's

coil. It consists simply of a coil or circular

core of iron wire around which the mes-

sage-conducting copper wire is wound. The
coils are placed at intervals of one to one

and a quarter miles.

Necessity was the mother of this inven-

tion, as it is said to be of all inventions. In

1904 all poles were ordered down in New
York City and the telephone company found

UNDERGROUND WORK WHICH MADE NECES-
SARY THE PUPIN COIL

itself stalled in its long-distance work be-

cause the wires would not work satisfac-

torily in the subway. However, the com-

pany managed, in the face of strong official

protest, to retain enough overhead wires for

long-distance purposes and eventually Pro-

fessor Pupin, to whose attention the diffi-

culty had been brought, came to its rescue.

The trouble was this : The electrical

energy used in operating a telephone dia-

phragm is marvelously small and the fluctua-

tions in this current which bring about a

variation in the magnetic qualities of the

THE PUPIN COIL

telephone receiver are so minute as to be

almost unmeasurable except by a telephone

diaphragm, one of the most delicate elec-

trical measuring instruments known. When
the wires are strung out in the open on poles

there are few factors to disturb the trans-

mission of these tiny fluctuations. When,
however, the wires are enclosed in a cable

ard placed underground in conduits or tun-

nels a great disturbing factor immediately

arises, known to engineers as "capacity

effect." This capacity effect is hard to ex-

plain in everyday English. Crudely stated,

the telephone wires, with their coverings,

under these conditions, "soak up current,"

so to speak, partly due to the close prox-

imity to the earth. The telephonic current,

therefore, in passing through an under-

ground cable must, in addition to its regular

work, be constantly charging the cable, rep-

resenting a waste of energy. Thus the min-

ute fluctuations in the current arc "worn
down," and lost, and instead of words com-
ing from the receiver we hear mere noises.

No results can be obtained on underground
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wires over ten miles in length unless some

artificial means is employed to overcome

the capacity of the line.

Fortunately there is an antidote for ca-

pacity, you might term it a counter-irritant

Overhead wires, being some 40 feet from

the ground, are not subject to "capacity"

in anything like the same degree as wires

in a conduit. So the long-distance wires

between Chicago and New York have not
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HOW PUPIN COILS ARE INSERTED IN A LONG-DISTANCE LINE

in this case. It is what is known to engi-

neers as "induction." In this case there is

no everyday term to make its meaning clear

to the layman, although it may be explained

as similar to the property of inertia in mat-

ter. This inductive effect may be obtained

by inserting coils in the circuit, and suffice

it to say that a certain amount of capacity

effect may be exactly neutralized by a given

amount of inductive effect, induction and

capacity being antagonistic to each other.

This principle Pupin employed in his

famous "Pupin coils." These are inserted

in the wires of the telephone circuit at inter-

vals of about a mile, throughout the under-

ground portion. The simple diagrams here-

with show the general relation of these coils

to the rest of the circuit.

Not the least wonderful thing about the

Pupin coil is the manner in which the

problem was attacked and solved by the

inventor. Professor Pupin arrived at his

results through purely mathematical reason-

ing, although it took months of experiment-

ing on his part to place his demonstration

on a practical basis. During this time he

occupied a house at Babylon, Long Island,

in which were strung the wires necessary

for his experiments. Telephoning in the

cellar to his assistant in the room above, the

Professor sent his voice traveling over 600

miles of wire.

The Pupin coil is installed in all long-dis-

tance underground lines — between New
York and New Haven (now being extended

to Boston) ; between New York and Phila-

delphia (now being extended to Washing-

ton), and between Chicago and Milwaukee.

It may not be long before we see a subway

telephone system between New York and

Chicago, or even San Francisco.

heretofore been "loaded" with Pupin coils.

But disturbances have even been noticed at

times in these overhead wires, and the com-

pany is now "loading" them.

When the Rails Are Slippery

"Where does the sand come from?" asked

a youngster one winter morning as he

watched the fire fly from under the helpless,

revolving wheels of a street car trying to

climb a grade at the approach to a bridge.

A rubber hose coming from somewhere

up in the body of the car near the motor-

man's platform kept dropping a small

MECHANISM OF A TRACK SANDER

stream of sand upon the icy rails just in

front of the car wheels.

The upper end of this hose is attached to

a hopper or box of sand and as is made
plain in the illustration the motorman has

only to step on a foot-pin coming up through

the platform. This action operates a lever,

opens up a hole in the bottom of the sand

box allowing sand to come to the rescue of

the balky car. The shutter mechanism of

the Dumpit sand box has a sort of blade at-

tached to it to break up any lumps of sand.
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Poles by the Million Storage Battery Locomotive

In the year 1909, according to census

report, there were 3,738,740 poles bought

by telephone, telegraph, electric railway and

allied industries. These cost the consumers

$7,073,826. It will be surprising to many,

who have been under the impression that

the cedar of this country has been pretty

well exhausted, to learn by this report that

by far the greatest number of poles are still

cut from this wood. The number of cedar

poles used in 1909 was 2,439,825 ; chestnut,

the nearest competitor, had only 608,066

to its credit.

A great variety of woods are used for

poles, including oak, pine, cypress, juniper,

Douglas fir, redwood, spruce, locust, osage,

orange and tamarack, but there is nothing

like cedar when it comes to lasting qualities

under all conditions of climate.

In and about iron and steel works the

difficulties arising from the use of overhead

trolleys or third-rail conductors have, in

Life of Electrical Apparatus
^^^^m^^'i M.- M ^ %&•?''.. :'

Electrical apparatus is generally consid-

ered to be less rugged than some other

classes of machinery, but the accompany-

ing illustration and the explanation show

through what severe ordeals it may some-

times pass without serious damage.

Two Bullock motors

were taken from the ruins

of the Los Angeles Times

Building, after the explo-

sion and fire which re-

cently destroyed this

building. The motors were

removed from the base-

ment where they were

lying in five feet of water.

The presses to which they

were attached were com-

pletely destroyed and had

no value except as scrap

iron. The motors, how-
ever, were not badly dam-
aged and were practically

the only article of value

saved from the ruins. In

the adjustment of losses

made by the Fire Underwriters' Associa-
tion, 99 per cent of the total insurance was
allowed, which is evidence that electrical

machinery of today is nearly indestructible.

STORAGE BATTERY LOCOMOTIVE

many cases, acted to keep in service the

clumsy steam locomotive for operating the

cars of the industrial railways serving the

various departments and shops of the plants.

The Germans, however, overcome this objec-

tion, and use electricity by employing stor-

MOTORS THAT WENT THROUGH A FIRE WITHOUT SERIOUS
DAMAGE

age battery locomotives. One of their lead-

ing types is shown in the picture.

This locomotive is constructed with the

battery mounted on top in a sort of crate.
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POWER DAM AT WINNIPEG

Power of the Prairie

By GEO. M. HALL

Winnipeg, the capital city of the province

of Manitoba, is a place chiefly known to the

people of the United States because of the

rush it has made up the ladder of civic

growth. In 1870 Winnipeg was 215 people

more than a mere name ; today, there are

200,000 within five miles of the City Hall.

Prompted by the remarkable growth of its

industries, particularly in the direction of

manufacturing undertakings, the people of

Winnipeg some time ago voted for a by-law

WINNIPEG'S POWER PLANT IN COURSE OF CONSTRUCTION

looking toward the building of a municipal

electric power plant on the Winnipeg River,

and appropriated the sum of $3,250,000 for

the purpose. So promptly has the purpose

of the law been put into effect that next

summer the plant will be put into commis-

sion. Its capacity will be 60,000 horse-

power.

The plant is located at Point du Bois, on

the Winnipeg River, 77 miles from the city.

The natural fall of the river at this point is

X2 feet and this fall

has been increased to

47 feet by building a

dam, The construc-

tion of this dam,

2,850 feet long and

with a maximum
height of 45 feet,

gives the plant a stor-

age reservoir with an

area of 60,000 acres,

and as the Winnipeg
River drains an area

of 50,000 square miles

at this point, it is not

likely that the capac-

ity of the reservoir

will ever be much
impaired by shortage

of water.

Seventy-five m i 1
-

lion gallons of water

will pass through
each of the water

turbines and gen-
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EXHIBIT SHOWING THE LAY-OUT OF THE WINNIPEG POWER PLANT

erators every 24 hours for the develop-

ment of the first 20.000 horsepower. The
transmission right of way to Winnipeg from

the power plant is 77 miles long and 100

feet wide. Along this way, a double line of

towers will be completed, carrying 2,200,000

pounds of steel construction. Power will

be transmitted at 60,000 volts on two inde-

pendent circuits by five-eighths-inch alumi-

num cable. The 60,000 horsepower that

will be developed with the final installation

under the plan as now being worked out, is

capable of being increased to 100,000 horse-

power and even the first installation of 20,-

000 horsepower will put Winnipeg in line

for the patronage of seekers after cheap

power, light, and heat, as far as heat is

used from electrical devices, thus far.

The Mercury Vapor Lamp
By ALBERT WALTON

The mercury vapor lamp contains no red

rays. One's face, the stripes of a flag, or

any other surface is red in proportion as it

reflects the red rays of whatever light is

thrown upon it and absorbs all the other

rays. If there are no red rays in the light

which illuminates it a::d it absorbs all others

obviously no light is reflected and the red

pigment appears black. This explanation

has been made so often that many people

understand why it is that the vapor lamp

makes one look so hideous when standing

in its light. Still the majority do not yet

quite understand what the light is or how it

is made, though the peculiar, long, tubelike

lamps have been on the market for a num-
ber of years. Therefore a few words of

explanation will do no harm.
The lamp is extremely simple as may be

seen by even a superficial examination—

a

two-foot glass tube an inch in diameter with

a bulb holding a pool of mercury at one end,

a wire running through the glass into the

mercury and another wire running through

the glass to a small metal plate at the other

end. All the air is pumped from the tube

and it is sealed to hold the resulting vacuum
just as in the incandescent lamp. Were
no mercury present electricity would pass

through the vacuum and cause the weird

and fitful glow of the Crooks or X-ray tube.

To do this the electric pressure would need

to be high and the light would be too faint

and unsteady to be commercially useful.

Introducing the mercury obviates these two
difficulties, for a vapor is created reducing

the resistance to such an extent that ordi-

nary house voltages can maintain a current

across considerable spaces while at the same
time having the fortunate property of giv-

ing forth a steady glow of great brilliancy.

It may seem a trifle strange to think of

mercury vaporizing, but this is what occurs.

We are accustomed to think of wrater vapor,

or steam, forming at the "boiling point" or

212 degrees Fahrenheit, but seldom append

the necessary qualification "at normal atmos-

pheric pressure." Mountain climbers find



46 POPULAR ELECTRICITY

that at high altitudes it forms steam at so

much lower temperatures, owing to reduced

air pressures, that sufficient heat cannot be

put into the water to cook their potatoes. If

the pressure is similarly reduced with any

other liquid the vapor is correspondingly

more easily formed.

Even with this condition of very low

pressure imposed, the vapor of the mercury

in the tube is not sufficient to allow the cur-

rent to flow when the voltage is put across

the cold tube by turning on the switch. For

this reason the tube is arranged on a hinge

so that it may be tilted enough to cause the

liquid to run from the bulb toward the

other end. A long, thin, partially broken

stream of mercury is formed reaching the

entire length of the glass, and the short gaps

are then easily jumped by the current, the

passing of electricity instantly vaporizing

more of the mercury and filling the tube

with sufficient vapor to permit the lamp to

be returned to its normal inclined position,

the globules of mercury running back to the

bulb. The vapor continues to carry the

current whose very continuation insures the

maintenance of sufficient vapor to allow it

to pass freely from end to end of the tube.

The mercury in the bulb may be seen to

"boil" gently and the temperature of the

tube is noticeably above that of the sur-

rounding air.

That true vaporizing is going on may be

observed by noticing the condensation into

little drops on all parts of the inner surface

of the glass which is exposed to the cooler

air. These drops accumulate into globules

that free themselves from the surface and

run back down the incline to the bulb to be

again vaporized as before. Obviously the

mercury must vaporize at least as fast as it

condenses or the vapor would fall below the

point at which current could pass. If then

the heat generated in the lamp could be car-

ried away faster than the current supplies

it we would expect the lamp to go out. And
this has frequently occurred in the colder

climates where the lamp has been used out-

doors. On very cold nights when the wind

is blowing the lamps cannot be kept burn-

ing, the light actually being "frozen out" of

existence ! This can, however, be prevented

by enclosing the regular tube in another to

shield it from this chilling effect.

Since it is often desirable to install the

lamps in high, inaccessible places it is not

always convenient to go to each lamp to tilt

it up for starting each night or after each

interruption of the current, should such

occur. The lamps are therefore arranged

to tilt automatically by suitable magnets and

to return to the proper angle for burning as

soon as the vapor starts. There are also

types of lamps that start without tilting, an

arrangement of magnets and transformers

mounted above the lamp causing a very high

voltage to be impressed momentarily across

the terminals to break down the resistance

of the cold lamp and set the current flowing,

after which the normal voltage is instantly

resumed automatically.

Alpine Scenes from Trolley
Windows

Along the borders of Lake Geneva, pierc-

ing the black-bearded forests of the Swiss

Alps, and mounting to their snowy sum-

's, "*•>-,. **-..

STATION AT LES AVANTS
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THROUGH 40 MILES OF IMPOSING SCENERY

mits, winds the steel path of the Montreux-

Oberland-Bernois Electric Railway, through

40 miles of probably the most imposing

scenery in all Switzerland. Sometimes

sunk deep between towering, snow-clotted

mountains, sometimes tunneling through

them, sometimes girdling their peaks, this

Alpine railway presents not a few ingenius

feats of electrical engineering.

To build the first section of the road, from

Montbovon to Montreux, though a matter

of only 14 miles, is said to have cost over

a million dollars. It is on this first section

of the road that the heaviest grades occur.

For several miles there is a continuous

grade averaging over five per cent, while

occasionally it reaches seven per cent. Con-

struction plans also necessitated sharp

curves in this region, many of them having

a radius of but a little over 130 feet.

The second section of the road, from
Montreux to Zweisimmen, covers a distance

of 25 miles and was built at a cost of a mil-

lion and a half. At Zweisimmen connec-

tions are made with the steam railway for

Interlaaken and Spiez.

The most precipitous ascent of the moun-
tains occurs between Montreux and Les

Avants. Within the distance of only about

six miles between the two stations a rise of

nearly 1,900 feet is accomplished. Mon-

treux is but 1,300 feet above sea level, while

Les Avants claims to be 3.200 feet.

There are two tunnels on the first sec-

tion of the railway, one over 600 feet in

length, the other about 500 feet, with a

nine-arch viaduct near Montreux and three

large curve viaducts besides several small

viaducts below Les Avants.

Up over this picturesque route climb the

motor cars with their odd-looking bow trol-

leys so largely used in European countries

and so seldom seen here in the United

States. Each of the four motors on the trol-

ley car, which generally draws two trailers,

develops 65 horsepower and enables the

trains to attain a speed of ten or twelve

miles an hour on the up-grades. On the

down-grades the speed is increased to 25

miles an hour.

A complete train weighs about 60 tons,

and rolling down a mountain under the

impetus of 120,000 pounds would be more
than a pleasant diversion were it not under-

stood that every precaution is taken to make
possible the almost instart stopping of the

train. Both air brakes and electro-magnetic

brakes are fitted to the cars, and the train

may be brought to a standstill, from full

speed, within a distance of 20 feet. Any
automobile driver would love his car for

accomplishing such a feat.



Photographing the Voice by Electricity

By FREDERIC LEES

Marage—a name which is respected in

the highest scientific circles of Paris and

London— is a doctor of medicine and a doc-

tor of science. He is a specialist in all

matters concerning the voice, and owing to

his great reputation he was appointed by

the faculty of the Sciences in the University

of Paris, some four or five years ago, to

lecture at the Sorbonne on the physiology of

the voice. His audience, when he began

his course, consisted of not more than a

dozen pupils, but during the second year he

had fully a hundred, and now as many as

five hundred listeners eagerly crowd every

terest in and I have no doubt derive great

profit from the remarks of the learned lec-

turer. Every Sunday, too, during Decem-
ber, January and February, many of these

DR. MARAGE AND HIS WONDERFUL APPARATUS FOR PHOTOGRAPHING VOICE WAVES

Saturday during the winter months, into the

ampitheatre where he holds forth on the

subject of the marvelous mechanism of

the human organs of speech and song. All

the well-known teachers of singing, such

as M. Melchissedec, of the Opera, are there

with their pupils, and all display great in-

students of singing take part in the travanx

pratiques with which Dr. Marage supple-

ments his lectures. After having explained

the theoretical part of the physiology of the

voice, he devotes his attention to the prac-

tical side of the question and puts his pupils

through respiratory exercises and takes rec-
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ords of their voices by means of his marvel-

ous apparatus which photographs the voice.

One day I asked him if he would please

explain the mechanism of this apparatus

which photographs the voice, and which is

calculated to render invaluable services to

students of singing?

"Certainly. This new machine is based

on the principle of the Pollak and Virag

Vibrat,
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DIAGRAM OF THE MARAGE APPARATUS

telegraph apparatus, which photographs

with unerring accuracy, and at a distance

of several hundreds of miles, a written

message. In modifying this ingenious ma-

chine, I have suppressed the transmitter and

replaced it by a microphone connected with

one only of the receiving telephones, that

which controls the vertical movements of

the mirror which writes the message on a

band of photographic paper. What happens

when a pupil of singing sings into the

mouthpiece of my apparatus? The mirror

is set in motion and a ray of light, which

comes from a little electric lamp, acts like

a sort of luminous pencil, on the band of

bromide paper which you here see moving

over a roller with great rapidity. As the

voice waves play upon the sensitive dia-

phragm of the microphone the mirror is

tipped ever so little upon the impact of each

voice wave. This causes the ray of light

to play up and down in a vertical plane.

Then there is a mechanism for moving the

lens directing this rav so that the latter will

travel across the paper strip.

''The paper then passes, you will observe*

i'^to a bath of developer, afterwards into a

fixing bath ; and thus I obtain a faithful

record of a singer's voice. Thanks to this

record, I am able to observe the following

facts: I. The duration of each note, by

counting the number of lines on which vi-

brations are inscribed. If there are three

lines, then the note has lasted three-quarters

of a second ; if there are four lines, it has

lasted a second, since each line represents

a quarter of a second. II. The time that

has elapsed between the singing of each note,

a perfectly straight line on the record show-
ing that there have been no vibrations to

photograph. III. The homogeneousness of

the sounds by examining the regularity of

the vibrations. IV. The correctness of the

notes by counting the number of vibrations

on each line and multiplying them by four.

In this way the number of vibrations per

second can be obtained. Xow, these four

elements are precisely those which govern

the method of every capable teacher of sing-

ing, and to be able to demonstrate photo-

graphically the weaknesses of a pupil's

voice is a most valuable aid in teaching the

art of singing."

A marvellous machine, indeed, and one
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that ought to be adopted at the Conserva-

tory !'" I exclaimed.

"Yes ; but I fear we are too much bound

down to routine ever to do that," replied

Dr. Marage. "The Conservatory ought

certainly to have a department where the

physiology of the voice is treated b\ a sci-

entist, but it is only in such new countries

as the United States that such advanced

ideas as this will be accepted. If ever one

of your great American millionaires gives

a sum of money to found a new college of

singing I would strongly advise those who
have the disposal of it not to forget that

the first thing for learners of singing to do

is to study physiology as we do in Paris.
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Electric Boiler for Train Heating
feet on the locomotive. It will evaporate

800 pounds of water per hour.

When the New York Central electrified

its New York Terminal it did away with

smoke and steam. But steam is a rather

desirable thing when the mercury in the

thermometer sneaks down into the bulb.

All the passenger trains

were fitted for steam heat-

St. Paul, Minn., will use a novel scheme
for advertising itself. Moving pictures of

the residence districts and beauty spots will

be taken, and these sent out over the coun-

trv by the hotel and restaurant men.

mg.
Of course the electrical

engineers could furnish

electric heaters easily

enough, but electric heat-

ers are expensive proposi-

tions, when thev heat the

train through only about

one-twentieth of its run.

It seemed to be cheaper to

use electricity to make
steam, and this was what

they did.

The electric ''boiler" is

much like the common
fire-tube boiler, in that the

heat is generated in the

tubes around which the

water passes. The tubes

are vertical. The heating

"elements" consist of

cores of insulating mate-

rial wound with wire of

high heat-resisting quali-

ties. These are slipped in-

to brass tubes lined with

porcelain. These tubes

are then placed in the

tubes of the boiler, which

are iron pipes two inches

in diameter'. The space

between the iron tubes

and the brass tubes is

filled with fine sand.

The whole equipment

occupies a floor space

about five feet by eight ELECTRIC BOILER WHICH HEATS A TRAIN
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Electric Harvester and Thresher

On the great wheat farms of the West it

is a familiar sight to see a gasoline or steam

engine drawing the combined harvesting

and threshing machines which are necessary

in wholesale farming operations. Ordinarily

Drying Beer Vats

At the end of certain periods of beer and

ale aging, it is necessary that the vats be

thoroughly varnished and dried. The clean-

est and most sanitary method of drying sug-

gests the use of some such "Radiant" drier

ELECTRIC HARVESTER AND THRESHER

the engines simply drag the harvesters over

the ground, the mechanism of the latter

being operated by means of gears and chains

from the harvester wheels. This has always

resulted in an unsteady motion of the separa-

tor or threshing machine which forms part

of the outfit, due to the unevenness of the

ground causing, a jerky and intermittent

motion of the drive wheels. This unsteady

motion means a great loss of grain.

An electrical harvester has been designed

to overcome this difficulty. It consists of

a gas tractor of the type shown in the illus-

tration carrying a dynamo or electric gener-

ator. This supplies the necessary current

for operating an electric motor mounted on

the back of the separator, and driving the

latter. In this way the driving of the

separator and of the harvester, also, if de-

sired, is made independent of the harvester

wheels.

as shown here. The incandescent heating

filament is enclosed in tough glass tubes

which are well protected by coarse mesh

screen, which effectually eliminates any

BEER VAT DRIER

danger of breakage. The lightness in weight

of the electric vat drier, one of the essential

features of all electric heating devices, to-

gether with its portability, constitute the

strongest arguments in its favor, wherever

current at the ordinary lighting voltages is

available.
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Heating Microscope Specimens

Most of the studies made by microscopists

have been on specimens maintained at ordi-

nary room temperatures, but much has also

been added to our fund of scientific knowl-

edge by examining the objects at other

temperatures. By using liquid air, the

specimens can be

cooled and even

frozen so as to

study their behavior

under such condi-

tions, while other

can be
noted upon heating

them. Warm water

microscope this is surrounded by an air

jacket which is said to be so effective that-

even with the specimen heated to 900 the

lens is hardlv warmed.

Waltzing Floor Polishers and Others

A machinery builder had designed a floor-

sandpapering device, his idea being to have

a sort of a carpet-sweeper arrangement with

a disk of sandpaper mounted on a vertical

shaft so as to rub down any uneven spots

in the floor when moved along the same.

When the device was finished and his col-

leagues had been called in to watch the first

practical test, the maker connected it to a

socket by a long cord and turned on a

switch when, greatly to his amazement, the

new machine instead of being easily guided

ELECTRICAL HEATER FOR MICROSCOPE SPECIMENS

but is quite limited as to the heat to be

obtained from it ; while steam would be

hard to regulate even if available, which is

not often the case.

Now a German scientist, Dr. Jentsch, has

designed an electric oven which can be

placed on the platform of any microscope,

being held in position by spring clips. For

low temperatures the needed current may be

obtained from a battery, while for higher

heats it is taken from the lighting circuits,

the current being regulated by a sliding con-

tact on a wire rheostat. In this way tem-

peratures as high as 1,500° Fahrenheit may
be obtained, thus allowing test specimens to

be studied under the action of high heats.

To avoid damaging the objective lens of the

by him, insisted on twisting itself round and

round, turning the inventor with it. Where-
upon one of the spectators started humming
"Waltz me around again, Willie," while the

others held their sides with laughter.

The explanation was simple, for the small

but powerful electric motor insisted on

turning something and when the quickly

rotating disk struck rough spots on the floor

it was easier for it to twist the handle of

the machine than to grind off these projec-

tions. Of course this amusing trouble was

soon cured, partly by running the motor at

a different speed, as the designer had under-

estimated the amount of work which it

would try to do if given a chance. Since

that time a number of successful wood floor
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ELECTRIC FLOOR POLISHER

surfacers have been earning profits for con-

tractors and lately the same principle has

been applied to the leveling and polishing

of mosaic floors. For, no matter how care-

fully the individual pieces of stone compris-

ing a mosaic floor are planned for uniform

height, irregularities in the floor under them

and in the cement holding them will make
them uneven after the cement hardens. To
level them by a hand is a slow task requir-

ing strong men, while even a child can guide

the electric floor surfaces shown in the

illustration. This has an electric motor

rotating two disks in opposite directions,

thus overcoming any tendency to waltz.

Keeping the Current Flowing

Fuses are protective devices. They are

put into electrical circuits to break them if

the current gets too strong. They are made
of material that fuses, or "blows," when the

current exceeds a certain value.

Most fuses are built into "plugs." When
the fuse blows you put in a new plug. But

what are you going to do if you have no

plug? This question does not bother much
in a city, but on an electric lighted railway

train crossing the wilds of New Mexico it is

rather serious. Owing to the peculiar con-

ditions fuses on trains are prone to "blow."

To help at such times the device shown in

the picture was invented. It is called a

snap switch multiple fuse, which is a long

name for a simple thing. It consists of a

cylinder with copper ends connected by four

fuses. The upper cylinder is split into four

segments and so arranged that the copper

contact rests on only one of them at any

time. Each segment is connected to the

SNAP SWITCH MULTIPLE FUSE

lower cylinder by a fuse. The current flows

through this fuse. If it gets too strong, and

"blows" the fuse, all you have to do is to

turn the switch at the bottom, which brings

the next segment into place.

A Simple Anti-vibrator

In factory buildings the jars caused by

the pounding of punch-presses or the sudden

dropping of heavy ma-
terials on the floor

above are apt to be too

severe for the filaments

of incandescent lamps

suspended fro m the

ceiling, just as they

also are for the man-
tels of gas burners.

With the latter, the

necessity of having

gas-tight joints in the

piping makes it im-

practical to cushion

the fixtures, but with

electric lamps this can

easily be done. With
lamps hung on drop

cords, one of the sim-

plest ways consists in

hooking the ends of a light spiral spring

into the cord.

ANTI-VIBRATOR
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A Sanitary Pie Machine

When it comes to quantity pie-making,

in rather crowded quarters with ordinary

bakers' helpers instead of the trim house-

wife, most of us would
prefer to have as few

hands as possible touch

the dough. In most mod-
ern pie bakeries this

happy condition exists.

Mixing and kneading

machines prepare the

dough and cut it into

lumps of just the right

size for a single pie

crust, which lumps are

dropped one by one into

the hopper of a pie ma-
chine. Each lump passes

between rollers in two
different directions,

thereby flattening it into

a disk a trifle larger in

diameter than the needed

pie crust. The disk of

dough thus formed, slides

down over one of the ten

pie tins on a revolving table, and when it

comes to the other side a baker pours a

ladle full of filling on it. Then when it

passes under the rollers a second time, an-

other disk of dough drops on it. forming the

upper crust. This is pressed down tight by

the roller shown at the left hand edge in the

illustration, which also trims off the project-

ing edge of the crusts, leaving the pie ready

for the oven. With such a machine, three

men can make from 500 to 6oo pies an hour.

SANITARY PIE MACHINE

A small electric motor perched at the top

of the machine supplies the power. Such a

pie machine is said to pay for itself even

with an output of only 1,000 pies per day.

Go-carts for Electric Motors

BRINGING THE DRILL TO THE WORK

The practice of having a

married man place the pride

of his heart in a go-cart so

as to wheel it about much
more easily than he could

otherwise move it, is far

older than our use of elec-

tric power. Having long

ago learned how to utilize

electricity as a source of

power for whole shops, the

more progressive manufac-
turers have in recent years

been coupling; individual

motors direct To the ma-
chine tools used for shaping
all sorts of light pieces.

Xow some are going still

further, by taking both the

tool and the motor to the

work so as to avoid mov-
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ing heavy pieces. The illustration shows
how this is sometimes done by mounting the

motor on a go-cart from which a jointed

shaft transmits the power to the drill or

other tool, the current being regulated by

the switch shown in front of the workman.

new method in effect there is less waste of

energy, greater safety to operatives and
instant control of every machine.

The Modern Spinning Wheel

Almost a complete revolution has been

brought about in the textile industry, in the

last few years, by the introduction of motor

drive. This is partly accounted for by the

presence of abundant water power in the

great textile districts of New England,

which is easily converted into electricity,

the most flexible and economical form of

energy. But even without the water power
the innovation would have come about

sooner or later owing to the simplification

of machinery, greater cleanliness and bet-

ter light, which are characteristic of the

motor operated factory.

The picture herewith shows a group of

spinning machines in the Brighton Mills,

Passaic, New Jersey. Each spinner is oper-

ated by its own individual motor and it is

not hard for the imagination to contrast this

picture with the one which would have been
shown had the machines all been driven by
belts from overhead shafting. With the

Regrinding Auto Engines Valves

Among the many automobile troubles

from which the electrics are happily free, is

the difficulty of keeping the engine valves

in proper working order. Owing to the

gradual and irregular wear on these valves,

REGRINDING VALVES

the seats against which they close have to

be reground occasionally, which means a

slow and expensive piece of repairing when
the engine has to be taken apart for this

A LINE OF SPINNING MACHINES DRIVEN BY INDUCTION MOTORS.
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purpose. In this, as in other parts of his

work, the progressive repair man is learn-

ing that electrical devices can save a great

deal of time for him and thus enable him

to satisfy his customers without tying up

their automobiles for days at a time. Now
if a valve leaks, he does not always need to

take the engine out of the auto, or even to

remove the bonnet, but can regrind the valve

seat with an electrically driven grinder

which, while light enough to be easily han-

dled, still is heavy enough to have its own
weight furnish the pressure needed for the

grinding.

Electric Hammer Drill

An electric drill, for rock, concrete and

similar work, that will operate on the re-

ciprocating or hammer principle like the

ordinary pneumatic drill has long been

sought. One that seems to have solved the

problem is called the Electro-magnetic ham-

mer, the term hammer being used to avoid

confusing the device with the usual form of

electric twist drill which has been used for

steel, iron and woodwork for many years.

It is not only a great time saver over hand-

drilling but is also convenient, as it takes

current, at the usual lighting voltage,

through a cord and plug. Direct current is

required for its operation.

The equipment, here shown "on the job,"

consists of a small motor housed in the

upper part of the device and requiring the

same amount of current as three 32-candle-

power lamps. In the lower part of the de-

vice is a magnet coil which the motor, by

means of bevel gears, pulls back and forth

in a sleeve. A solenoid plunger tries to

follow this coil and stay inside its magnetic

field and in so doing jumps back and forth

at the rate of 1,500 times per minute, strik-

ing the hammer head located at the nose-

piece. The magnetic field which the plunger

tries to follow acts as a sort of cushion

for the plunger. Current from the motor

leads energizes the magnet coil.

Compression Rheostat

The ordinary rheostat used in starting

motors consists of a series of resistance

coils. By moving the handle of the rheostat

from one contact to another these coils are

one by one cut out of the circuit. The ordi-

nary rheostat has from six to twelve of

these coils, which makes it possible to vary

the resistance by that many steps. But it

must be varied by one of those steps. For

some purposes it is desirable to regulate the

ELECTRIC HAMMER DRILL

COMPRESSION RHEOSTAT

resistance more closely than this. It is very

advantageous to be able to do so in charg-

ing: storage batteries, for instance.
• 1

•

The rheostat shown accomplishes this

result, but in an entirely different way. It

is composed of two piles of carbon disks,

through which the current passes. The more
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closely these disks are pressed together, the

less resistance they oppose to the passage

of the current. By means of the screw

( on the right ) any desired pressure may
be placed on the piles. The gradations of

resistance which it is possible to get with

this .rheostat are therefore infinitely fine.

nected as shown, the jar being filled up with

the usual electrolyte.

To Prevent Breaking of Filament

One of the obstacles met with in the intro-

duction of the high efficiency lamps of which

the tungsten is a type is the ease with which

the filament?
break, their
cross-section be-

ing small. Lamps
are sometimes

roughly handled

and often placed

in fixtures where

subject to vibra-

tion. A patent on

a means to pro-

tect the filameit

from shocks and

vibration has

been issued to

E 1 i h u Thomson
of Swampscott.

Massachusetts.
The filaments are

mounted on a

framework as

shown, this
LAMP FILAMENT HUNG BY frame being sup-

SPRINGS
, ,

• ,

ported by spiral

wire springs which carry the current and
also allow the frame to oscillate back and
forth within the bulb and relieve the fila-

ments from any sudden shock.

The Inside of a Storage Battery

This picture shows what the inside of a

storage battery cell looks like, the cell being
one of the new "Ironclad Exide" kind made
particularly for electric vehicles. The plate

with the vertical ridges is the positive one.

Each vertical rod is surrounded with active

material which is protected and held firmly

i i place by a hard rubber tube. Separated
from each positive plate by a thin, flat wood
separator is the negative plate, the one with
the cross lines in the picture. These plates

are then hung in the battery jar and con-

THE INSIDE OF A STORAGE BATTERY

For the Plumber

The electric lead melting pot will reduce 15

pounds of lead to a liquid state in a few
minutes. The flaring, noisy jet of the gaso-

line torch is happily eliminated and though

the electric melter is not suitable for use in

old-fashioned houses, it is fast becoming the

rule, with the present use of electricity, that

wherever a plumber is ever needed there

electric current will also be found.

LEAD MELTING POT
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Electric Lamp for Wine-cellars

An English inventor, Frederich Hughes
of London, has produced an electric search-

light for use in wine-cellars, that is a great

improvement in the matter of neatness,

absence of odor, and general reliability, and

much better than the old lamps with a bowl
used for testing beer-barrels, and other ves-

sels for containing malted and spirituous

liquors. This new cellar lamp consists prin-

'
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ELECTRIC LAMP FOR EXAMINING WINE
BARRELS

cipally of a strong electric incandescent

lamp, of special form, on the end of a long

bent pole-like handle. This lamp is of such

slight diameter that it will readily pass

through a bung-hole only five-eighths inch

in diameter.

The advantages of this device over the old

style are readily seen. If a wax-candle or

a gas flame is brought into contact with

the cold inner wall of a barrel, there is at

once formed a slight deposit of soot, which

may not be apparent, but which sooner or

later either bleaches or colors the liquid in

the barrel.

In the case of gas the danger is that the

products of combustion in combination with

the carbonic acid already in the barrel will

hide from the sense of smell any unpleasant

odor that may be therein ; so that a cask

may be considered clean when in reality it

is foul.

With the new lamp the test may be as

prolonged and as thorough as desired, with-

out the lamp causing odor.

As the heat developed by this lamp is

but slight, the apparatus may be used for

lighting barrels containing readily inflam-

mable or explosive substances, whether

liquid or gaseous, without any danger of

fire or explosion. But a still more valuable

quality is, that at the end of the pole-like

handle, beyond the lamp, there may be

attached a rounded or oval mirror, which,

when lightly pressed against the wall or bot-

tom of the receptacle, may by means of a

hinge-like arrangement be made to take a

horizontal position, and thus enable a very

accurate examination of the interior.

Lamps of this type are also desirable for

examining boiler-tubes, etc.

Difficult Wiring Job Made Easy

Some time ago I had a chandelier to re-

wire which had three 90-degree bends from

inlet to outlet. After working about two

hours I hit upon the following method.

P/ano /#>=es

DEVICE FOR WIRING

The chandelier in question had a very

small bore through which the wires had to

go. There was just room enough for the

two wires and not a particle to spare. I

first took a piece of fixture wire and doubled

it so as to have a closed end on one end of

the wire, the entire length of the doubled

wire being a little more than the length re-

quired in the fixture. I then procured a

small shot, about No. 10, or as large as

would go through the fixture. I cut the shot

half way through with a knife blade and
then inserted a piece of smooth thread,

squeezing the shot on the thread securely.
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The shot was now placed in the highest

point of the fixture and allowed to come

to the lower outlet. By rapping the fixture

with the hand it passed through quickly.

After the shot came out where it was de-

sired, a stronger piece of thread was drawn
through, strong enough to pull in a piece of

piano wire, about Xo. 24 B. & S. gauge.

One end of the piano wire was now hooked

to the closed loop end of the fixture wire

as shown. With about No. 32 iron wire the

hook of the piano wire was wrapped closely

so it would not unhook. After the hook

on the piano wire had been wrapped the

winding was continued on the fixture wire

for a few inches making the turns about iV

inch apart. This winding on the fixture

wire gives the fixture wire a slippery sur-

face as it acts as a sort of flexible metal

A little oil rubbed over the wholecover.

thing before pulling in will help. With a

pair of pliers the wire was drawn through

and at the same time pushed into the fixture

at the other end.

—

Harry Faltermayer.

An Electro-magnetic Tack Hammer

I have a handy electro-magnetic tack

hammer made as follows : Wind a layer of

tape on the hammer head fastening this tape

ELECTRO-MAGNETIC TACK HAMMER

with glue. Over this as shown wrap several

turns of Xo. 18 or 20 magnet wire. A steel

spring and thumb contact are used to open

and close the electric circuit. In finishing it

would be well to dip the hammer in some

melted paraffin e wax to make the wire

retain its shape and to preserve the insula-

tion. It will operate nicely on one or two

dry cells. To get the right number of turns

will require a little experimenting. Start

writh a dozen turns and if sufficient magnet-

ization is not obtained increase one or two
turns at a time till the required number is

reached. This hammer is handier than the

permanent magnet type because you can

pick up tacks and drop them again at will.

The Model Visitor

To the layman the electric power plant is

a world of wonders. Whether stray "'lines

of force"' or some other strange energy takes

possession of some of his kind when visit-

ing such places is uncertain. In proof that

all is not as it should he a station operator

suggests from experience the following

rules for visitors

:

Come in the station and ask some fool

questions. All the operator has to do is to

answer them.

Ask where the boilers are located and
whether we use coal or wood.

Spit on the floor. The operator -has noth-

ing to do but follow you around with a

bucket of water and a mop and clean up
after you.

Throw cigar stumps and cigarettes on the

floor. It is too much trouble to throw them
out of the door.

If you see the machine sparking, tell the

operator about it. He is not liable to know
it.

Ask the operator if he doesn't get a little

sleep at night. That is what the company
is paying him for. If he does sleep, he will

surely tell you.

Ask him what hours he works ; then tell

him you would not work such hours.

Ask the operator how much money the

company is paying him. He has no private

affairs.

Tell him several of your latest and most

foolish jokes. He has nothing to do but

to listen to them.

Make this your habitual loafing place.

It was constructed by the company for your

special convenience.

Be as careless as possible while here.

There is no danger. We only carry 15,000

volts.

When you have complied with all these

rules and asked a few more foolish questions,

you may consider yourself a model visitor.
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To Make an Electric Toaster

The electric toaster shown in the cut is

now in daily use and is not hard to make.

The frame work consisting of the base and

the two uprights may be made either of

hardwood or asbestos

board. If constructed of

the former, the portion

of the base under the

coil, and the inside sur-

faces of the two up-

rights should be covered

with a y$ inch sheet of

w e 1 1 made asbestos

paper, or thin asbestos

board may be substituted

for this lining. Asbestos

board is to be preferred,

and this material in

almost any degree of

hardness may be pur-

chased. It can be worked

and will hold wood
screws. The cut gives

all dimensions needed to work to shape the

wood or asbestos board.

After preparing the base and uprights,

drill fifteen holes yi inch deep into the inside

face of each upright to support the No. 6

wires shown. The wires (A) and (B)

wrapped with asbestos paper serve as

stretchers upon which to wind the resistance

wire, the holes for these wires being }i inch

from the top and bottom respectively of the

uprights. For the wires that form the

"cage" about the heater coil and support

the toast, use fifteen pieces of No. 6 iron

wire each eight inches long. The screws

that hold the uprights in position should be

countersunk on the underside of the base.

The binding posts should now be set in

position and their protecting covering con-

taining the reinforced cord left until every-

thing else is done.

To assemble, secure one upright in posi-

tion using i J/2-inch wood screws. Place the

other upright where it belongs without

fastening it and put in place stretcher wires

(A) and (B). Upon these put asbestos

paper as shown and with the assistance of a

helper begin winding on the heater coil.

Use 8o feet of eighteen per cent No. 22

German silver wire. Wind the successive

turns of wire so that they do not touch each

other and fasten at each end with a turn or

two of No. 16 copper wire. This done, have

your helper hold (A) and (B) while you tip

the unfastened upright out and insert the

wires of the cage. Then fasten the upright

in place. The wire from the binding posts

to the coil mav be what is known as under-

ELECTRIC TOASTER

writers' wire or asbestos covered wire No.

14 and is held in place by double headed

tacks containing an insulation at the head.

These may be found at electrical supply

houses. Now connect the reinforced cord

and terminals to the binding screws and

fasten the cover in place. On no volts this

toaster will take four amperes.—L. H.

Hardin.

Curing Boiler Scale by Electricity

All waters coming from wells contain

more or less mineral salts in solution. In

most cases these salts are carbonates of

calcium and magnesium. Well water is

therefore called "hard" and the more salts

it carries the "harder" it is. Rain water

on the other hand is called "soft."

When the water is evaporated these salts

are left behind. When the evaporation

takes place in a tubular boiler they form a

crystalline crust over the inside of the pipes.

This crust is what is called boiler scale.

Boiler scale is a bad thing not only because

it impedes the circulation of the water but

also because it is a poor conductor of heat

and does not readily transfer the heat from

the fire to the water.

To get rid of this scale it is necessary

either to clean the boilers frequently or to
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Flashlight to Mount on Dry Cell

THE "LTTMINATOR"

treat the water with chemicals which will

keep the mineral salts from being precipi-

tated in a hard crystalline form. Lately

another method has been invented which
makes use of very slight electric currents

This method consists of allowing the

water to run over aluminum plates of special

dimensions a::d with corrugations of a par-

ticular size according to the kind of impur-

ities contained in the water. The passage

of the water induces a slight current of elec-

tricity which renders the salts in the water

amorphous. That is to say, they no longer

crystallize, but are thrown down in the

boiler as a fine powder which may readily

be blown out by steam. The water must

be used within seven davs after treatment

and the apparatus acts to the best advantage

when it is placed facing north or south and

open to the air. The inventor of this ap-

paratus calls it a "luminator."

Vacant Pews and the Telephone

Another use of the telephone has been

discovered by a progressive Milwaukee
pastor. This minister's church attracts peo-

ple from all parts of the city and often the

ushers are in doubt as to whether certain

pews will be available.

The minister wracked his brains for a

long time and finally hit upon the idea of

using the telephone. So he arranged with
his congregation that when they do not ex-

pect to use their pews they will telephone
on Saturday and thus the ushers will have
a complete list of pews which can be used
for the accommodation of non-members.

A large flashlight or night lamp cai be

made for a total cost of about 50 cents. It

is made by fastening a simple bulb holder

and push button to an ordinary dry cell,

and both may be detache'd and placed on a
new cell in a half minute when the old cell

is worn out.

As will be seen from Fig 1, which shows a

top view of flashlight, the socket which
holds a i]/2 volt tungsten miniature lamp
bulb, is hinged at (D), so that when it is

used as a night lamp, it may be adjusted to

cast its light in any direction.

Referring to Fig. 1 (C) is a strip of tV
inch sheet brass about V2 inch wide, bent as

shown. This is bolted to the battery carbon
(A) using its binding screw and nut (B).
Another strip (E) of :fV-inch brass is bent

to a similar shape and hinged to piece (C)

DRY CELL AND FLASH LIGHT

with a small machine screw (D). In the

center of its face is bored a hole of such a

size as to take the miniature (screw) base

of the bulb (H) ; about 5-16 inch. It

would perhaps be better to use the female

screw of a miniature socket, and solder it

to (C). Between the sides of (C) is fas-

tened a small piece of hard leather (F)

using wood screws as shown in the figure.

This has screwed to its face a small piece

of brass (G) ]/% by Y% inches; it must not

make metallic contact in any way with (E).

A brass or aluminum shade or reflector (K)
is soldered to (C).

A push button is made and fastened to

the cell in the following manner : Over the

binding-post (C), Fig. 2, which is soldered to

the zinc cup (A) is slipped a 34-inch length
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of small rubber tubing (D) and over this

two rubber or fibre washers (E). Between

these is placed one end of the U-shaped

piece (B) which is of light spring brass Y\-

inch wide and about two inches long. It

must have a hole in the end large enough to

go over the rubber tubing. It is connected

to piece (G), Fig I, by a short length of

light flexible cord (not shown) ; and the

binding nut (F) is clamped down on the

whole. As will be seen from the cross sec-

tion view, Fig. 2, of the push button and

the foregoing, the binding-post is merely

used as a support for the button, they being

insulated from each other. Under the free

end of (B) a small hole is cut in the paste-

board cover of a battery and the zinc

scraped clean. To use as a switch slip a

strong rubber band around the cell and

over (B) to hold it down.

This contrivance may be used on almost

any type, or size of dry cell, and can be

used as a steady light for a half hour or more

without injury. The standard size, 2>^ by

6 inches will give 25 or 30 hours of light

altogether.

—

James P. Lewis.

Changing Direct Current to

Alternating

The following described device I have

found most convenient for changing direct

current to alternating for experimental and

testing purposes. A wooden cylinder two

inches in diameter is fitted with a shaft as

illustrated in Fig. 1. Upon this are placed

FIG. 1

commutator pieces cut into the shape shown
in Fig. 2. These pieces may be made from

brass or copper tubing two inches inside

diameter or cut from sheeting. Between

the two segments an air gap of at least l
/s

inch should be left and filled with mica, as

in the commutator of a dynamo or motor.

Flat-headed screws hold the segments in

place. The length of the cylinder should

be about four inches. The brushes may be

made of spring brass and set as shown. By
means of speed pulleys any ordinary fre-

FIG. 2

quency may be obtained, as the current

changes direction on the a. c. side every time

brushes (G) and (E), which are exactly

opposite each other, pass simultaneously

from the segment on which they rest to

the next one.

A Small Tesla Coil

The illustration shows a small Tesla coil

which I built at very little expense and

which I have used in performing many in-

teresting experiments. For the secondary,

wind No. 22 enameled wire on a mailing

tube lf/2 inches in diameter and eight inches

long leaving a blank space of y% inch at

each end of the tube. Paint this winding

with several good thick coats of shellac.

For the primary provide a mailing tube

3 24 inches in diameter and six inches long.

Sec Ten-,

hard
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Jiard
Rubber

-Pp/mqpy Terminals

SMALL TESLA COIL

Upon this wind 18 turns of fixture wire and

shellac thoroughly. Use hard rubber

supports on a dry wood base to support the

secondary. The primary coil may be se-

cured to the base by shellac. This may be

operated in connection with a one-inch coil.

The condenser consists of 26 7 by 5 inch

p\
1 ass plates using 3 by 5 inch tinfoil sheets.
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CONNECTIONS OF TESLA COIL

The condenser cuts the spark down to about
J
/i inch but it is very white and "cracky."

A zinc gap with an end area is inch square

worked well. With needle points on the Tesla
coil spaced three inches, a bright brush
envelopes the points. With two wires placed

3/4 inch apart and parallel the Tesla coil

caused a ladder of brushes to be formed.

Other interesting experiments will suggest

themselves to the' builder.

—

Harold Kes-
sler.

Alarm System Turns on Lights

In a burglar or fire alarm system the cur-

rent is flowing through the electromagnets

all the time. Any break in the circuit

demagnetizes the core of a magnet and re-

leases its armature, the fall of which is used
to release clockwork. This clockwork by
means of make and break devices sends in

an alarm over a second electric circuit.

The application of such a system to the

closing of an electric light circuit by a

switch is shown in the accompanying illus-

tration. The electromagnet (M) is con-

nected in the burglar or fire alarm circuit.

The weight (W) is of soft iron, and is held

in contact with the core of ^oil (M) as long

as current flows through (M). When the

current is interrupted (W) falls along the

wooden guides (S L), strikes the trigger

(T) which operating on pivot (P) releases

the switch (S W) and the spring (S P)
throws the switch in. The weight (W)
after releasing the trigger rests upon the

rubber (R) which is split to allow (T) to

pass down through it. (X) is a stop for the

trigger. Strong fish cord may be used to

lift the weight (W). Knots '(K K) keep
the cord from slipping through the pulleys

and becoming slack and a small hard rubber
or fiber tube through (M) may serve as a

ALARM SYSTEM

passage for it. I placed the outfit in an old

telephone box asbestos lined and having a

glass door.— C. K. Theobald.

Tent Protects Linemen

Something new in the way of keeping the

linemen protected and comfortable while

at work on the pole was used during the

cold weather of last winter in Knoxville,

Tennessee. The telephone companies used

a portable canvas tent, which fitted over the

cable boxes and wires on telephone poles,

effectually protecting the linemen while at

work. The tent had four walls and a roof.

It could be let down over the top of the pole

and could be run from one pole to another by
means of a pulley.



Electrical Men of the Times

RALPH WAINWRIGHT POPE

Among the important influences bearing

upon the development of the electrical art,

is the exchange of ideas, and the concen-

tration of various minds upon a particular

subject. An organization of technical men
for the reading and discussing of papers

is virtually a clearing house for such a pur-

pose. When the Amer-
ican Institute of Elec-

trical Engineers was
founded by Dr. Na-
thaniel S. Keith in

1884 that field was
ready, but it became

evident that a steady

guiding hand was es-

sential to its future

welfare. In 1885 Ralph

Wainwright Pope was
elected its permanent

secretary, and it was
soon apparent that the

man and the job were

in complete accord. To-

day the high standing

and prosperous condi-

tion of the Institute

testify to the value of

25 years of conscien-

tious and intelligent

service. Beyond ex-

perience in various lines of important work,

there could have been at that time no spe-

cific training for such a position. The young

man of today has before him such a wealth

of opportunities, he may have good reason

for being perplexed when he cither chooses

or has suggested to him a career which may

at the time seem promising, but eventually

proves to be disappointing. Fifty years ago

the conditions of education, training and

employment were so different from those

existing today the comparison is hardly pos-

sible.

In 1858 Mr. Pope was a chubby country

boy; a graduate from a "little red school-

house" in the town of Great Barrington,

Mass., where one of the most successful con-

ventions of the Institute was held in 1902.

As an assistant to his brother, Franklin

Leonard Pope, who was then the local op-

erator of the Hughes printing and telegraph

instrument, he had become proficient in

that branch of telegraphy, and had also mas-

tered the rudiments of steam railroad work.

In the spring of 1859 he was selected by

George B. Hunt, assistant superintendent

of the Housatonic rail-

road, to fill a vacancy

at the Pittsfield, Mass.,

station as freight and

ticket clerk. This was
practically an appren-

ticeship for a period of

one year at $6.50 per

month with board in

the agent's family. The
next year he was trans-

ferrel to Bridgeport,

but in a few months
terminated his engage-

ment for the purpose

of taking up telegraphy

i:i the service of the

American Telegraph

Company at Great Bar-

rington. He soon be-

came an expert Morse
operator, worling in

the offices of the same
company at New York,

New Haven and Providence. Close confine-

ment and night duty threatened a break-

down in his health, which led to his accept-

ing an appointment in April, 1865, with the

famous British Columbia exploring party of

the Collins Overland Telegraph. Upon the

abandonment of this enterprise, owing to the

successful laying of the Atlantic cable in

1866, he leturned to New York and re-en-

tered commercial telegraphy. He also took

up editorial work on the weekly Telegrapher,

of which his brother Franklin was the editor.

In 1873 he was engaged as an inspector with

the Gold and Stock Telegraph Company,
being subsequently promoted to the office of

deputy superintendent. At this period the

"ticker" system was a most attractive field

for the inventor of printing instruments, as

the machines and their transmitters could
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not be operated at a sufficient speed to meet

the requirements of an active market. To
obtain the best results skilled and progres-

sive men were necessary. After ten years'

service with this company, Mr. Pope was
appointed associate editor of the Electrician

and Electrical Engineer, and while en-

gaged in this work was elected secretary

of the American Institute of Electrical En-

gineers.

The institute now has about 7,000 mem-
bers. When it celebrated in 1909 the close

of its first quarter of a century, with 6,700

members, The Electrical World, discussing

the conditions that had surrounded the So-

ciety and had built it up, said : "Upon this

pleasant anniversary, when congratula-

tions are so eminently in order, and when
we may especially felicitate those who took

an active share in the creation of this great

and powerful organization, it seems pecu-

liarly appropriate to make cordial reference

to the services of Mr. Ralph W. Pope, who
has been secretary continuously since the

annual meeting in May, 1885, when the so-

ciety was only one year old. This loyal

and faithful service to the Institute, un-

matched as to official connection with the

body, except in one instance, has probably

been more effective than any other factor

in all this splendid growth."

Making Holophane Globes

Most of us are familiar with the artistic

light diffusing globes and reflectors which
go under the trade name of Holophane.
These are constructed with a system of

scientific prisms, vertical on the interior to

diffuse the light and horizontal on the ex-

terior to distribute the light. Each of the

prisms has a number of faces, there being

more than 1,000 carefully calculated prism
faces on the largest globes. Holophane
reflectors have only external prisms which
serve both to direct and diffuse the light.

In order to secure perfect prisms, the

globes and reflectors are pressed by means of

a plunger in strong and heavy iron molds.
The profile of each of the prisms, having
been calculated, is drawn out on a very
much enlarged scale in order to secure ac-

curacy. The drawing is then reduced and
transferred to a steel plate and the profiles

cut out by an engraving method. A tem-
pered steel tool is then made corresponding

to this engraved plate, accurate to the

thousandth part of an inch, and this tool

is used in cutting the grooves in the mold in

which the glass is pressed.

The mold having been prepared in this

manner, the glass specially compounded to

MOLD FOR PRESSING HOLOPHANE GLOBES

secure high optical quality, is formed up by
a specially constructed press. A thorough

annealing of the glass to embody toughness

completes the process.

The mold shown in the above illustration

weighs 800 pounds ; the plunger, 500

pounds. The pressure is 16,000 pounds.

Miniature Drop Lights

In England where the building of models

by amateurs is much more common than in

this country, the boys not only run their

miniature railways and boats, but also wire

the doll hous-

es for their

sisters. To
make this
lighting more
in harmony
with that of

real homes,

they some-
times suspend

the miniature

sockets by

drop cords,
and even use

miniature glass shades over the lamps.

Our illustration shows two such shades as

supplied by a Twickenham firm, one hav-

ing a silvered interior while the other imi-

tates a cut glass effect.

MINIATURE DROP LIGHTS



ILCTRICITY IN THE
HOUSEHOLD

Where Art and Science Meet
By T. VERNETTE MORSE

Not long ago a Boston man, noted for his

interest in art and the promotion of its

principles in the home advised a return of

the people to the good old Puritan period,

when well defined duties occupied certain

days of the week, and the housewife was so

strict in enforcing those duties, that every

comfort of the household was sacrificed to

their accomplishment. He described the

picturesque pounding barrel, the rub-a-dub-

dub, of the washboard and the remarkable

physical exercises brought into play by the

twisting and wringing of the clothes. He
pictured the snowy white linen upon the line,

and dwelt with pride upon the fact that his

grandmother had reared a family of ten

children, amid the simple conditions of such

a life, all of whom had made a success in

after years.

Possibly the character of the boys who
were made to pound the clothes was stronger

and better for the exercise and patience

which they were called upon to endure for

cleanliness sake, and they may have been

able to appreciate more fully the importance

of keeping the Sunday linen immaculate,

after having had a hand in the transforma-

tion process, but the speaker failed to im-

press his audience with the weary backaches

and aching arms that accompanied this

picturesque task. One day at the washboard

would have given him a different point of

view.

Modern machinery may not be pictur-

esque but its a wonderful comfort, and wash-

day has lost its terrors, since the introduc-

tion of the electric washing machines and

ironing appliances.

Three times a week the laundry laboratory

at the Artcraft Institute is in operation.

Modern science has assisted greatly in the

care of clothing. The chemical knowledge
necessary to remove stains and the proper

method for bleaching are important educa-

tional features of the laboratory, making it

possible to execute the work in such a man-
ner that the finest fabrics and sheerest laces

come from the laundry in perfect condition.

Bedding which has been so difficult to clean,

may with a little care be made fresh and
sanitary.

The laboratory is in charge of a competent

instructor who carefully sorts the clothing,

keeping the fine clothing by itself.

The water in which the clothes are soaked

is prepared by adding one cup of strong

borax water. This will not injure the finest

fabric and loosens the dirt, better than any
other chemical.

If it is not convenient to soak the clothes

over night, they are placed in the cylinder of

the electric washing machine and washed
in the cold borax water for fifteen minutes.

Wring them from this water, replace them
in the cylinder, add the soap, run the hot

water over them, turn on the current and
wash them 25 minutes longer.

For six months the electric washing ma-
chine has been in use in this laboratory.

Every kind of clothing from the finest lace

to the heaviest bedding and rugs has been

laundered. In all of that time, not a single
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MODERN MACHINERY MAY NOT BE PICTURESQUE BUT IT IS A WONDERFUL COMFORT

garment has been torn. The clothing is

white and clean at no expense of physical

exhaustion.

The time saved by the use of an electric

washer more than compensates for the ex-

pense of installation. It does away with
the necessity of hiring a laundress. It

allows one to keep the family clothing free

from all unsanitary contamination, which
is one of the most important features of

modern household science.

It is so simple in construction that the

most inexperienced woman may learn to use

it in a few hours.

Besides the electric washer the laundry

is fitted up with an electric ironing machine.

All of the heavy sheets, and flat pieces are

run through this in a comparatively short

time. The hand electric flatiron is used for

the hand work, with a smaller electric iron

for shirtwaist sleeves and children's fine

dresses.

In preparing the soap, shave it fine, place

in a pan with one cup of borax water, cover

with water, and set it over the fire where
the soap will melt. As soon as melted, put it

on the clothes in the cylinder and pour on
the hot water. Turn on the current. During
the few minutes that is required to wash the

clothing, the line is put up and the starch

prepared.

Thus no time is lost, and by night, if

one wishes to work all day, a large washing
and ironing is completed.

After the clothing has been thoroughly

washed, run through the wringer into cold

water. Be sure and have plenty of water

so that all suds may be removed. Wring
from this water, if it is free from suds,

into the bluing water. Dry all white clothes

in the sun if possible. Nothing is more
sanitary than sun dried clothing.

The principal factors for fine laundry

work are plenty of clear fresh water, a good
quality of pure soap and borax.

To wash blankets use one pint of melted
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soap and two large tablespoonfuls of borax,

for every tub of water. This makes a fine

suds. Wash the flannels for five minutes in

this solution, rinse through two waters. Do
not wring flannels ; squeeze the water out,

and let them drain on the line. Flannels

washed in this way will remain soft and

pliable.

When starching clothes first wet the re-

quired amount of starch in cold water,

pour on boiling water until it is of the right

consistency, allow it to remain over the fire

until it becomes perfectly clear. To every

quart of starch add a teaspoonful of laundry

wax. This gives a fine gloss to the starch

and keeps the irons from sticking.

Clothes that are sprinkled with warm
water will iron better, than those that are

sprinkled with cold water, as the moisture

is more evenly distributed through the

fabric.

We consider that the modern laundry

run by electricity will not only save time,

and produce better results than any other

method, but experience teaches us that it

will pay for itself the first year, and after

that period, looking at it from the business

standpoint, it is all clear profit.

Radiant Heat from the Lighting

Circuit

During a cold, late spring and in the fall

there are weeks when some heat is necessary

although the regular heating system if put

in commission makes the rooms uncomfort-

ably warm. These are the times when
an electric radiator "shines" in more senses

than one. Here is an illustration of a small

twin glower radiator which does not require

a specially wired circuit but may be con-

nected to the ordinary lighting circuit.

The same "non-oxygen consuming" ra-

diant heat so essential to hygienic conditions

not only in the sick-rooms of homes and

hospital wards, but also for safeguarding

the general health of any household, is

available, while extreme lightness of weight

permits of the radiator being easily moved
from room to room. Thus it can be readily

used for increasing the temperature of the

bathroom preparatory to the bath, for

making the bedroom comfortable in the

early morning when the regular heating

system has a low tone, and for adding to the

comfort of reception halls, libraries, studies,

and other rooms, which usually are of tem-

porary occupancy. Furthermore, the absence

of carbonic-acid-producing open flames

renders its use particularly desirable in

rooms containing valuable paintings and
beautifully bound books, which rapidly

deteriorate when exposed to injurious burnt

gases or products of combustion.

Electricity the "Matchless" Light

In his annual report, the Fire Marshal of

Ohio states that 538 fires (in 1910) were
caused by carelessness with matches, and
that 182 of them were due to children play-

ing with matches. The total loss caused

thereby was $191,543.

In the State of Minnesota, the total num-
ber of fires reported (counting only those in

towns having fire departments) was 1,790.

Of these, 106 were due to carelessness with

matches, and 67 from children playing with

matches ; while only 23 were ascribed to

electric wires.

The Fire Marshal of the State of Ohio
contends that fully 10 per cent of the losses

in the state every year are due to the "crim-

inal match," as he names it.

The above facts should be good argu-

ments for the electric light solicitor.
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A Model Electrical Home

Electricity is imperative to the advance-

ment of modern home life. It is largely

responsible for the degree of success at-

tained by cities and the comfort of citizens.

It is, therefore, of the utmost importance

that a city should be well lighted, but to

be well lighted each individual home should

have the proper illumination.

The proper planning of a well-lighted

home rests in the true conception of what

modern science calls efficient illumination,

and a clear understanding of the essential

factors necessary to produce artistic effect

having constantly in mind economy.

It is just as easy in building to arrange

for convenient and efficient lighting and for

the necessary outlets for connections to the

sewing machine motor, washing machine,

electric irons, vacuum cleaner, etc., as it is

to allow these things to be put in haphaz-

ard. Take for instance the six-room cottage

here shown. It will be seen that the elec-

trical work has been carefully planned from

cellar to garret.

This picture represents a model cottage

which was part of the exhibit of the Min-

neapolis General Electric Company at the

Minneapolis Electrical Show, where it at-

tracted much favorable comment among
householders. There are seven rooms beside

the basement compartments. Note the con-

venient and artistic arrangement of the

lighting fixtures in the various rooms ; how
the push button switches are conveniently

located; how connections are made for the

sewing machine, laundry machinery, table

lamp, electric radiator and basement vacuum
cleaner. In the kitchen is an electric cabi-

net. There are also special and convenient

lighting fixtures for the bedroom dresser.

A MODEL ELECTRICAL HOME



JUNIOR SECTION
A wholesome, fascinating study is the study of electricity. No boy who spends
his spare time and his spare money in making and learning to operate
electrical apparatus will go far wrong. This department is for such boys

Construction of Small Motors and Dynamos
By CHAS. F. FRAASA

Chapter V.

—

Field and Armature Windings

There are various ways of exciting the

field magnet of a dynamo. When excited

by passing a current external to its arma-
ture circuit through the field windings, it

is said to be separately excited; when the

current is furnished by the armature of

the generator itself it is said to be self-ex-

cited.

A separate excitation is illustrated in

Fig. 21. In this diagram are shown two
complete circuits, that are in no way con-

nected. One
circuit is com-

posed of the

com mutator
(C), which is

connected t o

the armature

windings,
though these

connections
are not shown,

the brushes
(B), and the

load of lamps.

The field cir-

cuit is com-
posed of the

field winding

(FW)the bat-

tery or other

source which
supplies the
current, a n d

the variable resistance (R) which is in-

cluded in the circuit to regulate the
magnetizing current to the proper value.

Since the field is separately excited, the
current and consequently the field ampere-

FIG. 21. SEPARATE
TATION

EXCI-

turns will remain constant, notwithstanding
any variations in the armature output, thus
providing a steady magnetic field. With a
steady magnetic field the voltage generated
by the armature of a separately excited dy-
namo depends practically upon the speed
at which the armature rotates. With a

constant speed and field magnetism, the volt-

age falls off as the amperes delivered in-

creases. This may be accounted for by
Ohm's law, the voltage drop being equal to

the product of the resistance of the arma-
ture times the current.

The separately excited dynamo has the
advantage of making it possible to reduce
the expense of construction by using wire
of a large diameter, with a correspondingly
large exciting current,, and fewer turns of
wire on the field poles.

Most alternators are separately excited,

because if self-excited, any inductive load
in the circuit would cause a disturbance in

the armature, which would result in a fluc-

tuation in the field magnetism and hence in

the output.

The machines, the construction of which
is given in these articles are self-excited,

the direct current for excitation being fur-

nished from the armature by means of the
commutator.

Of self-excited dynamos, the two types
will be discussed here: The series and the

shunt. In the series-wound dynamo, all

the current output at the brushes passes

directly through the field winding. In the

illustration, Fig. 22, of a series winding the

lettering is the same as in Fig. 21. The cur-

rent generated in the armature passes to
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the commutator (C), through one brush

(B), to the field wire (FW), then to the

lamp load, and back to the armature through

the brush (B).

Since all the current flows through the

FIG. 22. SERIES EXCITATION

field wire in the series dynamo, an increase

in current means an increase in field mag-

netism and consequently an increase in

voltage. The voltage therefore fluctuates

with the load. For a load requiring a con-

stant voltage, a series dynamo should not

be used.

In the shunt wound dynamo, Fig. 23.

only a fraction of the current passes through

the field, depending upon the voltage and

FIG. 23. SHUNT EXCITATION

the resistance of the field winding. The
current divides at the brushes, part going

to the field winding (FW), and part to the

lamp load. A variable resistance (R) is

provided in the shunt field circuit, and is

connected in series with it.

The amount of heat which a coil of wire

can radiate is limited by various factors,

and should the coil develop more heat

than it can radiate, the temperature . will

rise and destroy the insulation. To pre-

vent this a certain cross-sectional area, deter-

mined by tests, is allowed per unit of cur-

rent, so that the designer may calculate

the size of wire that will carry the given

current without overheating. This cross-

sectional area is measured in circular mils,

as, for instance, allowing 800 circular mils

per ampere. The allowance in circular mils

per ampere for the field magnet windings

varies from about 800 circular mils in a

25 or 50-watt dynamo or motor, to about

1,000 circular mils in one of one kilowatt

capacity. In the armature winding where

there is a better opportunity for the radia-

tion of heat due to the rotation of the ar-

mature, the values are one-half as great;

about 400 and 500 circular mils respectively.

The series field winding must be designed

to pass the full armature current without

an excessive drop in terminal voltage. The

shunt winding should be designed to carry

TABLE IX

SERIES FIELD WINDINGS
DIRECT CURRENT. 2-POLE, 1750 R. P. M.

TYPE VOLTS NUMBER
OF WIRE

NUMBER OF TURNS
PER POLE

A 25 16 195

5° 19 390

no 22 858

B 55 15 250

no 19 505

c no 15 310

D no II 163

only a fraction of the armature current, and

therefore its resistance must be high so that

it will shunt only a certain amount of cur-

rent, and must contain also a great many
turns in comparison to the series winding.

For either a series or shunt field winding of

a given model the product of amperes times

turns, must be constant, no matter what the

voltage or type of winding. The wire should

have the proper cross section and there

should be the correct number of turns. The

necessary data for these windings is given in

Tables IX and X. The wire for all the

windings should be double cotton covered.

Before applying the windings smooth off

the rough corners of the field magnet cores

and the inside edge of the yoke with a file.

The field should then be insulated by ap-

plying two layers of thin muslin well soaked

in shellac over the core and the inside of

the yoke where the winding will come in

contact with it. Be careful to see that there

are no bare places where the winding can

come in contact with the iron. Then pro-

ceed to wind the wire on the poles, being
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TABLE X
SHUNT FIELD WINDING

DIRECT CURRENT ' 2-POLE

DYNAMO RUNNING AT

1500 R. P. M.

Type

A

B

C
D

Volts
No. of

Wire

25 21

50 24
no *7

55 22

no 25
no 24
no 22

No. of Turns
per Pole

600

1200

2400

1082

2164

2169

1644

A. C. OR DOUBLE CURRENT GEN-
ERATOR RUNNING AT

l800 R. P. M.

No. Of

Wire

28

26

24

21

No. of Turns
per Pole

1952

2062

1589
1 142

D. C. Side

Volts

careful to get the correct number of turns
on each pole, using the size of wire speci-

fied in Table IX or X. Wind on a number
of turns, and then shellac the surface of the

wire, wind on more wire and shellac

again, and repeat until the coil is complete.

Apply several heavy coats of shellac to the

final surface of the finished coil.

When all the coils are wound, connect

them as shown in Fig. 24, so that the cur-

rent will flow in alternate directions in

FIG. 24. CONNECTION OF FIELD COILS

adjacent coils, or in the same direction in

alternate coils. The two-pole field magnet
is represented by the first two poles (N) and
(S), Fig. 24, and the winding, is also shown,
being in opposite directions on the two
poles. The ends (A) and (B), of the

winding should be brought up to a connec-

tion block, which will be described later.

After securing the armature core in place

on the shaft by means of the key shown
in the construction of the commutator in

Chapter IV, the armature should be pre-

pared for winding. Prepare a number of

disks of paper equal in diameter to the core,

and cut a hole in the center of each disk

for passing the shaft through. These disks

should be fastened with shellac to both
sides of the armature core to a thickness of

about 1 -16 inch.

Now wrap the

shaft on both sides

of the core for a

distance equal to

that which the ar-

mature winding

will occupy when
the wires are
brought out, and

fasten this with
shellac, putting

enough on the un-

der surface of the

strip when wind-

ing to cause it to

become one solid mass when dry. The
armature should then be set aside over night

to dry. When dry cut out the paper over
the slots with a sharp knife. Carefully file

away any projections of the laminations

into the slots, and at the ends so that the

interior of each slot is very smooth. The
slots should now be insulated by two layers

150

150

150

150

_ 092021)y
[ZS-26 27)

FIG. 25. CONNECTIONS TO THE COMMUTATOR

of thin muslin or tough paper secured in

place by a liberal coating of shellac.

Tables XI and XII give data as to the

number of turns, size of wire, etc., for the

windings of the various sizes of armatures.

From these it will be seen that the direct

current generator armatures have from
eleven to fifteen coils, and consequently

have from eleven to fifteen segments on the

commutator, which is sufficient for all volt-

ages up to 110, and that the alternating cur-
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TABLE XI
DIRECT CURRENT DYNAMO ARMATURE DATA FOR TWO POLE FIELD - MAGNETS

ARMATURE ROTATING AT 1500 TO 1750

REVOLUTIONS PER MINUTE

1 NO. TURNS COILS TOTAL TURNS NO. TURNS JTOTAL TURNS
TYPE VOLTS WIRE PER COIL NO. TURNS PER SLOT WIRE PER COIL TURNS PERSLOT

1

A no 28 143 II 3H6 286 26 95 2090 190

5° 25 65 I [ I430 I 3° 23 39 858 78

2 5 22 33 II 7'5 66 20 20 440 80

B I IO 2S 87 II 1914 174 23 52 1 144 104

55 22 44 II 968 88 20 26 572 52

C no 22 41 13 1066 82 20 26 676 52

D no 17 17 15 510 34

rent generators

have three times

as many coils and

segments respect-

ively, since the

voltage rises to

155 on the direct

current side and

the number of

poles is doubled,

making necessary

a brush at each

quarter circum-

ference and re-

quiring pratically three times as many seg-

ments in the commutator, to maintain the

voltage allowance per segment. To use

three times as many segments, three times

as many coils should be used.

In order to make the armature winding as

clear as possible the slot numbers and com-

mutator connections are given below. This

will enable the amateur to wind his arma-

ture correctly, and will not leave him grop-

ing about for a winding.

Because of a difference in the number of

armature slots and the number of poles in

the field, there is a difference in the wind-

ings of the individual armatures, and there-

fore each is taken up separately.

TABLE XII
ARMATURE WINDINGS FOR A. C. AND DOUBLE-
CURRENT GENERATORS FOUR-POLE FIELD,

ARMATURE ROTATING AT 1800 R. P. M,

TURNS
PER SLOT

ARMATURE ROTATING AT 2500

REVOLUTIONS PER MINUTE

TYPE
NO.

WIRE
NO.

COILS

A 31 33
B 28 33
C 25 •39

D 20 45

TURNS TOTAL

PER CCTL TURNS

48 3168

30 I980

15 II7O

7 63O

288

180

90

42

For the winding of the eleven-coil ar-

mature for a two-pole field, number the slots

successively from one to eleven, Fig. 25.

Leaving the next turn up to slot No. 2. Leave
long enough to reach the commutator con-

necting screw, wind the required number
of turns of coil 1 in slots 1 and 6 ; then bring

the next turn up to slot No. 2. Leave
a loop in the wire long enough to reach the

commutator, and coil 2 in slots 2 and 7

;

coil 3 in slots 3 and 8 ; coil 4 in slots 4
and 9; coil 5 in slots 5 and 10; coil 6 on
top of coil 1 slot 6 and in slot 11; coil

7 on coils 2 slot 7, and 1 slot 1 ; coil 8 on

coil 3 in slots 3 and 8 ; coil 4 in slots 4

slot 9, and coil 3 slot 3; 10 on coil 5 slot 5

and 4 slot 4; and finally coil 11 on coil 6

slot 11, and on coil 5 slot 5, leaving a loop

after each coil before proceeding to wind the

next.

The end of coil 11 should be brought

around to the beginning of coil 1, and twist-

ed to form a loop, after connecting the ends.

Connect this loop to the adjacent commuta-

tor segment, and then all the others in the

order of their winding. This forms a series

winding, the current flowing in two paths

between the brushes which are diagonally

opposite, the paths being as follows. Taking

the circuit as the one brush rests on seg-

ment 1 and the other on segment 6 and 7,

(1) starting at the brush on segment 1, to

coils No. 1-2-3-4-5-6 to the other brush, and

(2) going in the opposite direction, coils

11-10-9-8-7, from segment 1 to the other

brush.

Numbering the slots in the same order,

the thirteen-slot armature is wound as fol-

lows : coil 1, slots 1 and 7; coil 2, slots 2

and 8; coil 3, slots 3 and 9; coil 4, slots

4 and 10; coil 5 slots 5 and 11 ; coil 6, slots

6 and 12; coil 7 on top of coil 1, slot 7 and

in slot 13 ; coil 8, on top of coil 2, slot 8,

and coil 1, slot 1 ; coil 9 on top of coil 3,

slot 9, and coil 2, slot 2 ; coil 10 on top of

coil 4, slot 10. and coil 3 slot 3; coil 11 on

top of coils 5 slot 11 and 4 slot 4; coil 12

on top of coils 6 slot 12; and 5 slot 5; coil

13 on top of coils 7, slot 13 and 6, slot 6.

The commutator connections should be

made as before. Starting at segment 1,

the paths through the armature are : ( 1

)

coils 13-12-11-10-9-8 to opposite brush,

(2) around the core in the opposite direc-

tion, 1-2-3-4-5-6-7 to opposite brush.

The fifteen-slot armature for a two-pole

field is wound as follows : After numbering
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the slots, wind coil I of the required num-
ber of turns in slots I and 8 ; coil 2 in slots

2 and 9; coil 3, slots 3 and 10; coil 4, slots

4 and 11; coil 5, slots 5 and 12; coil 6,

slots 6 and 13 ; coil 7, slots 7 and 14; coil 8,

on top of coil 1 slot 8 and in slot 15; coil

9 on coils 2 slot 9, and 1 slot 1 ; coil 10 on

coils 3 slot 10, and 2 slot 2; coil 11 on coils

4 slot 11 and 3 slot 3; 12 on coils 5 slot 12

and 4 slot 4; coil 13 on coils 6 slot 13, and

5 slot 5 ; coil 14 on coils 7 slot 14, and 6 slot

6; coil 15 on coils 8 slot 15 and 7 slot 7.

The connections should be made as before,

the loops being connected to the screw on

the commutator after being scraped bare.

Owing to the alternating current or double

current generators having four poles, and

therefore requiring four brushes, the wind-

ings must necessarily be different. The
armature coils for these armatures span only

about one quarter of the circumference of

the armature, and each coil begins and ends

in adjacent segments; the end of one coil

and the beginning of the next are connected

to the segment adjacent to the one the be-

ginning of the first is connected to, this

being the order of connection around the

commutator.

The span of the eleven-coil eleven-slot

armature is 1 to 3, or the first three coils

are wound in slots 1 and 3 ; coils 4, 5 and

6 in slots 2 and 4; continuing until in the

third slot, coils 7, 8 and 9 are wound upon

1, 2 and 3, and finally in the tenth and

eleventh slots, the coils are wound on the

coils in slots 10 and 11, and 1 and 2 respec-

tively.

Connect the beginning of coil 1 to segment

1 and the end to segment 2; the beginning

of coil 2 to segment 2 and the end to seg-

ment 3, and continue connecting in this

order until the connections are complete.

To be sure of getting the proper wires when
connecting, tag the beginning and end of

each coil, giving the coil number, and some

mark for distinguishing between the be-

ginning and end of a coil.

The thirteen-slot armature coils also have

a span of 1 to 3, and the winding and con-

nection is the same as in the eleven-slot

armature except that there are more coils

and segments.

The fifteen-slot armature coils have a

spread of 1 to 4, and are wound as follows

:

coils I, 2 and 3, slots 1 and 4; coils 4, 5 and

6, slots 2 and 5 ; coils 7, 8 and 9, slots 3

and 6; coils 10, 11 and 12, on coils 1, 2 and

3, slot 4 and in slot 7, continuing around the

armature in the same order till all the slots

are full. The connections are the same as

before.

Assume that the commutator is rotated

till segment 1 comes under one of the four

brushes. Letter this brush (A), and the

others (B), (C) and (D) in a clockwise or-

der around the commutator. Between these

brushes there will be four paths through

the armature. Assuming that the (A) and

(C) brushes—which are diametrically opp9~

site—are negative brushes, the current will

flow in two paths in the armature windings

from (A) to (B) and (D), and from (C)
to (B) and (D).

In the eleven-slot armature for the four-

pole field, the paths are: (1) From brush

(A) to coils 1-2-3-4-5-6-7-8 to brush (B)
;

(2) from brush (A) to coils 33-32-31-30-29-

28-27-26 to brush (D)
; (3) from brush

(C) to coils 18-19-20-21-22-23-24-25 to

brush (D)
; (4) from brush (C) to coils

16-15-14-13-12-11-10-9 to brush (B).

The paths in the thirteen-slot armature
are: (1) From brush (A) to coils 39-38-

3/-36-35-34-33-32-3 1 -30 to brush (D)
; (2)

from brush (A) to coils 1-2-3-4-5-6-7-8-9-

10 to brush (B)
; (3) from brush (C) to

coils 21-22-23-24-25-26-27-28-29 to brush

(D)
; (4) from brush (C) to coils 19-18-

17-16-15-14-13-12-11 to brush (B).

In the fifteen-slot armature the paths are

:

(1) From brush (A) to coils 45-44-43-42-

41-40-39-38-37-36-35 to brush (D)
; (2)

from brush (A) to coils 1-2-3-4-5-6-7-8-9-

10-11 to brush (B)
; (3) from brush (C)

to coils 24-25-26-27-28-29-30-31-32-33-34 to

brush (D)
; (4) from brush (C) to

coils 22-21-20-19-18-17-16-15-14-13-12 to

brush (B).

The above data on the paths through the

armature is valuable for use in winding and
connecting, and later when testing, may be

used to trace connections for errors.

(To be Continued.)

Power Plant in an Orange

This astonishing little battery and motor
were actually made to operate merely by the

action of the orange juice on the battery

plates which were pressed down into the

pulp. The two metallic elements of trt;
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battery are arranged concentrically as

shown in one view, the juice of the orange

filling up the space between them and acting

on the plates as an electrolyte.

cut. This latter is an interesting little

machine, one of the smallest of its kind ever

constructed, but complete with armature,

fields and commutator.

It would naturally be supposed that a

lemon would work even better than the

ORANGE BATTERY AND ITS MOTOR

Of course the voltage and amperage

derived from such an orange battery is very

small, but in this case were sufficient to

operate the tiny electric motor shown in the

INSIDES" OF THE ORANGE BATTERY

orange in making a battery, but this was

found not to be the case. The acid of the

lemon, though ''stronger'' to the taste does

not have as great an effect on the batter)

plates.

THE YOUNG EDISONS' CLUB
Under this heading will be published letters from readers of the Junior Department. These letters should describe

briefly and accurately your experiences in the making and operation of electrical devices and in the performing
of electrical experiments. See how good an "engineering report" you can make of your investigations.

The Young Edisons' Club:

On the afternoon and night of March 7,

amateur wireless boys in and around San

Jose, Cal., heard, for the first time, a game
of chess played by amateurs by means of

wireless.

About three o'clock in the afternoon

Eugene Wilson, operating for Edwin Walter

at Herrold's Wireless School, and Ernest

Moores, operating for Freeman Burbank.

at the former's home, about one mile dis-

tant, began to exchange the moves for the

players. The players knew every square

and every man on the board by a letter or

two. Almost all of the other amateurs in

San Jose were very much puzzled to hear

"check" and "mate" exchanged and did

not find out until the following day what

was going on. About seven o'clock the

operators and players stopped to eat and

at 7:30 p. m. went on with the game.

The game did not end until 10:30 p. m.,

when the players finished. Operator Wil-

son then announced that Mr. Walter had

won the game. A total of 37 moves was

made throughout the entire time and the

operators and the players were glad to

retire.

Much enthusiasm was created about this

game and there will be more games at

greater distances in the near future.

San Jose, Cal.

The Young Edisons' Club:

As I just completed a test of the crow-

foot battery, I am going to let the readers

of Popular Electricity profit by my study.

I find that the crowfoot or gravity cell is

one of the most troublesome to keep work-

ing right. I will give you an outline of

how to take care of them, as I have found.

I cleaned my jars out thoroughly, placed

the copper in the bottom of the jar, and

sifted the blue vitriol so as not to get any

fine powder in the jar. I put in about two

pounds of vitriol, so that it was evenly dis-

tributed on the copper. Next I put in the

zinc plate, filled the jar with water up to
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about 24 of an inch of the top, and poured

on eight ounces of oil. If the cell is to be

used on a high-resistance wound appara-

tus or a transmitter coil it would be best

to use the oil. The harder the cell is to be

worked the heavier the oil should be.

• I also find that a cell will work better if

it has a half blue line; that is, if the cop-

per is half copperized and the other half a

pretty blue. If the cell is not worked hard

enough it will become blue all over (that

is, the copper plate). If the cell is worked

too hard it will become copperized.

I find that a cell that is kept in service on

a total resistance of ioo ohms will hold from

a Vz to ^-inch blue line.

Odebolt, la. R. S. Krause.

The Young Edisons' Club:

In making the "electric fortune teller,"

described in the October, 1910, number of

Popular Electricity, I got a great deal

more amusement from it by fastening a

piece of tinfoil on the handles. Then I

wound some very small silk covered wire

in with the insulated lamp cord and con-

necting it with the tinfoil on the handles.

The other end I connected to a small induc-

tion coil such as is used for shocking pur-

poses. This done, I connected it up so that

when the right nail was reached the person

asking the question received a shock.

Grant V. Hope.

311 E. Water St., Austin, Minn.

Photographing Projectiles by Electricity

By LOYLE D. DOBBS

The photographing of projectiles in flight

may appear to be a difficult task; but with

the proper apparatus and with electricity

to help, it is not impossible. The pictures

which are shown here were taken by Norman
Barden and Loyle Dobbs, in the dark-room

of East High School of Minneapolis. The

boys made their own apparatus and after

experimenting for two months, succeeded

in getting some good negatives. Anyone

with a little patience may get as good, and

even better results.

The apparatus together with the young

experimenters is shown on this page, and

YOUNG EXPERIMENTERS AND THEIR APPARATUS FOR PHOTOGRAPHING BULLETS
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the apparatus was arranged as follows : A
static machine and a battery of Leyden jars

were connected in parallel. Then the con-

densers, spark-gap and gap shortener were

placed in series. A condensing lens was

placed opposite the spark-gap, so that the

A— Static Machine
£_ Condensers
C_ Camera
D— Gap-Shortener
G _ Spank-Gap
H __Gun
L Condensing Lens
7"_ Target

ARRANGEMENT OF BULLET PHOTOGRAPHING
OUTFIT

gap was at the focal length from the lens.

Then a camera was placed opposite the

lens. The camera has no lens, since the

photographs are shadow pictures. The

gap shortener is made by arranging two

Illllti.

|pii||yi

A .32 CALIBER BULLET JUST LEAVING THE
REVOLVER

strips of copper foil upon a frame. These

strips are separated about x/2 inch.

When the condensers are fully charged,

and the rifle is discharged, the bullet strikes

the first strip of copper and pushes it against

the second strip, thus shortening the gap

and allowing the spark to jump across the

spark-gap. This spark produces the light

by which the photograph is taken. The
camera is made of thin boards and painted

with dead black paint upon the inside. A
plate-holder is placed at the back of the

camera. The rifle should be far enough

away to keep the powder particles from inter-

fering with the pictures. The bullets used

were .22 and .32 calibre. The .32 calibre

were shot from a revolver which was held

about two inches from the gap shortener.

The bullets pass directly behind the con-

densing lens. One of the photographs

shows a .32 calibre bullet just leaving the

muzzle of the revolver. A back-stop must

::^:<Wy-':¥:W;j::::ft:j

A .32 CALIBER BULLET GOING THROUGH A

PIECE OF CARDBOARD

be provided to keep the bullets from pene-

trating the wall. The one used was made by

placing a piece of boiler-plate behind a piece

of 2 J/2 inch plank.

All of the work must be done in a dark-

room, since the shutter of the camera is

open before the gun is discharged, and the

plates should be developed as soon as they

are exposed. Very sensitive plates were

used because the spark does not produce a

very large amount of actinic light. The

plates which gave the best results were

Lumier Sigma's and were 5 by 7 inches.

Care must be taken to avoid accidents while

working in the dark-room since the light is

very dim. When one stops to consider the

tremendous speed of a projectile, it seems

that electricity is the only possible means

for photographing one in flight.



1

POPULAR ELECTRICITY WIELESS CLUB

Membership in Popular Electricity Wireless Club is made up of readers
of this magazine who have constructed or are operating wireless apparatus
or systems. Membership blanks will be sent upon request. This depart-
ment of the magazine will be devoted to the interests of the Club.

History of the Wireless Telephone
By LINDLEY PYLE, A. M.

Lord Kelvin, said, "The life and soul of

science is its practical application." The

work of Hertz found practical application in

wireless telegraphy and wireless telephony.

The first mentioned has been before the

public for fifteen years, and has been devel-

oped to such an extent that commercial

wireless messages are now exchanged regu-

larly between Glace Bay, Nova Scotia, and

Clifden, Ireland. Practical wireless tele-

phony has been developed only within the

last five years and it would seem worth

while to present, briefly and in non-technical

terms, its underlying principles.

Telegraphy demands merely a means of

transmitting signals according to a certain

code, while telephony requires that this

transferring of energy take place in exact

accordance and agreement with the rapidly

varying energy-content of vibrations of the

air set up by the human voice. The further de-

mand is made that, at the receiving point, that

this ever-changing flow of energy through

the transmitting medium be presented to the

listening ear-drum by the impact of air par-

ticles whose oscillations duplicate those at

the original source of sound. Shake a cord

tied to a distant stake and thus disturb the

stake—that is telegraphy; transmit spoken

words through that cord—that is telephony.

The appearance of the telephone in the com-

mercial world (1876) more than 30 years

after the advent of the telegraph ( 1844) thus

finds a ready explanation in the more exact-

ing demands of telephonic communication.

Modern science regards the electric cur-

rent as a stream of minute particles, charged

with negative electricity, each particle of

mass about 1-1800 that of the hydrogen

atom. The conducting wire guides this

stream and directs the flow of energy. How
is the energy transmitted in wireless com-
munication? To illustrate, let a boy stand
at the edge of a pond and throw pebbles

into the water at his feet. A system of waves
is set up involving the handing on of energy
from point to point in the medium (water)
until the waves impinge upon some obstacle

(the opposite shore), lose their motion, and
deliver up their energy. Across the so-

called void of space comes to us the light of

the stars and the heat of the sun, not as

projected particles, but, conclusively shown
over a century ago, as wave motions in some
invisible, intangible medium which fills all

space and permeates all matter—the ether.

Here is the wireless transmission of energy
on a stupendous scale. The incandescent
light bulb is exhausted of air, yet the filament

within pours forth a flood of radiation, car-

ried by the ether in the vacuum, in the very
glass of the envelope, and in the external air.

Material bodies are saturated and immersed
in this limitless ocean of ether in much the

same way as pieces of sponge scattered

through a quantity of gelatin. Just as the

gelatin may be agitated and set aquiver, so

may the ether be set aquiver and made to

distribute energy to distant points. Lumin-
ous bodies, by their extremely rapid atomic
vibrations, may set up as many as 250,000
ether waves per inch, which travel through
space at the amazing speed of 186,000 miles

a second.

It is of interest to note that telephonic

communication has actually been carried

on over a beam of light-waves issuing from a

search-light, and directed upon receiving
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apparatus three or four miles distant. It .

should be borne in mind that ordinary mat-

ter only, and not the ether, carries sound-

waves proper ; and further, that ether only,

and not the air, carries the waves of light

and heat. Now the energy of short ether-

waves is rapidly absorbed by ordinary

matter. Water vapor forms an efficient

screen against the light and heat of the sun.

A beam of light carries but a short distance

through fog. Long distance telephony with

the short waves is therefore impracticable.

But what of ether-waves measuring thou-

sands of feet from crest to crest instead of

mere thousandths of an inch? Is it possible

to generate such waves?

In 1865, Maxwell, an English physicist,

predicted from theoretical conditions that

it should be possible to set up ether dis-

turbances by electrical methods. In 1888,

the German physicist, Hertz, succeeded

in so doing, and showed not only that the

velocity of these electro-magnetic waves is

the same as that of light waves, but that the

identical experiments may be performed with

them as with light waves. The conclusion

is that light and heat are themselves electro-

magnetic in nature.

The longest heat waves thus far measured

are 1-300 of an inch in length; the shortest

waves set up electrically measure 1-8 of an

inch in length. Electro-magnetic waves of

length a mile or more will penetrate brick

walls and banks of fog as readily as does

light a window-pane. They will carry

through three thousand miles of space

enough energy to work a delicate receiving

apparatus.

The electrical device whereby the ether

is set aquiver is of interest. As long ago as

1842, the American, Henry, showed experi-

mentally that the discharge of a condenser

is oscillatory in character. A condenser,

in briefest terms, consists of two parallel

metallic plates separated by a thin layer of

air, glass, mica, or other insulating sub-

stance. Henry demonstrated that if two

such plates be charged to different potentials

by an electric machine, and then connected

by a wire, that the electric spark of dis-

charge from plate to plate is not uni-di-

rectional but oscillatory. In modern terms it

has been found that the electrons, originally

stored up on one plate, surge to and from the

other plate in much the same manner as

water surges between a filled compartment

of a box and an adjacent empty one when

the dividing partition is quickly removed.

The electrical surgings take place with enor-

mous rapidity, varying from a few thousand

a second up to hundreds of millions, de-

pending upon the size of the plates and the

nature of the connecting wire. Lord Kelvin,

in 1853, showed how the frequency of oscilla-

tion could be determined mathematically,

the electrical constants of the apparatus

being known; and five years later Fedder-

sen, by examining in a revolving mirror the

image of the condenser spark, gave visual

proof of its oscillatory nature.

It has been stated that Maxwell predicted

from theory how such electrical oscillations

should create ether waves, and how Hertz

gave the experimental verification. But

ether disturbances set up by single spark

discharges, while usable for telegraphy, are

not at all adapted to telephony. The energy

of the discharge is quickly dissipated, and

the surgings die away so rapidly that only

a few, perhaps a dozen, waves are set up

in the etheric medium. Another group of

waves is sent forth only after the relatively

long time interval, required to recharge the

condenser. If the ether is to carry not

merely signals but articulate speech, its

waves must carry upon their backs, so to

speak, modifications in form which occur as

rapidly a::d continuously as the vibrations

set up on the air by the human voice.

Evidently there must be no long gaps in

the train of waves. It would give an effect

like stopping one's ears at intervals with his

fingers while listening to music. A voice

singing or speaking in the pitch of the musi-

cal note "A'' sets up 435 air waves a second

but it must be understood that there are

present, due to the resonance of the mouth

and nasal cavities, many vibrations of higher

frequencies which determine the quality of

that particular voice. The higher frequen-

cies may amount to 1,500 or 2,000 a second

and, consequently, spark discharges must

occur with at least that frequency. For

really good results, 10,000 discharges a sec-

ond are required. Wireless telegraphy had

reached an advanced stage of development

before wireless telephony had found the

means of generating electrically sustained

and continuous oscillations in the ether.

In 1892, an American, Elihu Thomson,

patented a device intended to fulfill this

want. In 1900, it was improved upon by the
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Englishmen, Duddell, and termed, "The
singing arc." In barest outline it may be
said that the two plates of a condenser are
connected through a coil of wire to the two
carbons of an arc light. Duddell noted that
under proper conditions the arc gave out
a musical note when connected to a direct

current dynamo. Space does not permit
a description of how the burning arc itself

may actually send forth speech. Suffice it

to say that under the improvements of
Poulsen, Fessenden, Lee de Forest, and
others, using water-cooled electrodes in-

stead of carbons, and burning the arc in

various compressed gases, it is possible to
set up through the condenser and its coils

of wire, continuous and powerful oscilla-

tory currents, with frequencies up to a
million a second, and sustained for any de-
sired length of time.

By an electrical device known as a trans-
former, these oscillations may be communi-
cated to a vertical wire termed the aerial,

which is connected through a carbon-
granule telephone transmitter to the earth.

According to the present-day theory, any
change of motion of the electrons, whether
by acceleration, retardation, or change of
direction, involves the generation of ether

disturbances. The oscillatory currents in-

duced in the aerial pour in all directions a

continuous stream of waves which may be
modulated by the resistance of the telephone
transmitter varying under the pressure of
the sound waves of spoken words.
At the receiving end, the energy of these

ether waves, darting through space at their

tremendous speed, yet following the curva-
ture of the earth, must be caught and made to

set up sound waves reproducing the speech
at the sending station. It is required that

the receiving apparatus be sufficiently rapid
in action and that it respond in exact pro-
portion to the quantity of energy received.

There are several such receivers available,

the very simplest, perhaps, being the silicon

detector. It consists merely of a pointed
brass screw resting against a small crystal

of silicon. An aerial wire at the receiving
station is connected to the earth through
this contact of brass and silicon. The two
wires leading to a telephone receiver are
connected respectively to the brass screw
and the silicon crystal. The ether waves,
cutting across the aerial wire, set up therein
oscillatory currents similar to those at the

sending station. It has been found that
electricity will cross the contact of brass
and silicon with enormously greater ease
in one direction than in the other. The
contact plays the part of a valve which di-
verts through the telephone receiver those
oscillatory currents against which the valve
closes. It is found that the reproduction
of speech is as perfect as in wire transmis-
sion.

Fessenden of this country began transmit-
ting speech with perfect clearness in the
summer of 1906. At that time he succeeded
in relaying messages from the wire lines to
the wireless, and vice versa. In place of the
arc, he is now using high frequency dynamos
of special design for direct generation of
oscillatory currents of 80,000 and 100,000
frequency.

No detailed mention can be made of the
work of Fessenden, Lee de Forest, Poulsen,
and Majorana, all of whom have carried on
wireless telephony over distances of 300
miles or more. It is confidently predicted
that Paris and New York will be in tele-

phonic communication within two years.
But with all the public enthusiasm attendant
upon a great commercial achievement, for-
get not to honor the quiet man— a Henry,
or a Hertz—who toils long and patiently in
his laboratory to lav bare the ultimate' se-
crets of things.

Tuning Coil Slider from Typewriter
Key

From the keyboard of an old Oliver
No. 3 typewriter I took the key top which

TUNING COIL SLIDER

has a brass bushing built into such a form
that it can be soldered to the tube on the
slider rod of a tuning coil. The letter "A"
very conveniently indicated the "aerial" and
"G" the "ground" slider.—E. Muellner.
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Teaching Yourself the Wireless

Code

The arrangement shown in the drawing is

very helpful to amateurs who are learning

the wireless code. The idea is to operate

the key as if sending a message. The buz-

zer, which is placed at such a distance away

'ran&n/tten •.
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THE CODE TEACHING SYSTEM

as to be out of hearing, has a telephone

transmitter near it. This transmitter gath-

ers up the dots and dashes from the buzzer

and causes the head phones to repeat to

you your own message much as it would
sound if coming in over an aerial. By
locating the buzzer near to or far from the

mouthpiece of the transmitter the signals

may be made loud or faint in the head

phones.—E. Muellner.

Aerials of Aluminum Wire

Since aluminum wire is used in the aerials

of a large percentage of the wireless experi-

menters, it may be well to compare the quali

ties of this material with those of copper.

Kent gives aluminum a specific gravity of

2.67, and copper has a specific gravity of

8.85. In other words, a given volume of

copper is 3.3 times as heavy as the same

volume of aluminum. An aluminum wire

of a given weight would therefore be 3.3

times as long as a copper wire of the same

weight and diameter. Aluminum has the

advantage of lightness, and it has sufficient

strength for a small aerial. With aluminum

wire at 60 cents per pound and copper wire

at 30 cents per pound, the aluminum would

also be the cheaper.

Aluminum wire 98.5 per cent pure has

only 55 per cent the electrical conductivity

of copper. This is a serious disadvantage

where efficiency of the station is a matter

of importance. Moreover, after an alumi-

num wire aerial has been exposed to the

weather for three or four months a coating

of aluminum oxide is formed on the surface

of the wire. This oxide is an electrical

insulator, and after a time will begin to form

between the wires where they are spliced,

unless they are soldered at these points,

which is not generally the case. It will be

noticed that both the transmitting and re-

ceiving radius will be considerably dimin-

ished at about this time.

An aluminum wire aerial is satisfactory

for small stations where high efficiency is

not so much an object as low cost, but where

high efficiency is desired, copper or some

alloy of copper having a high electrical

conductivity and strength is to be recom-

mended, though the initial cost is greater.

Doctoring a Wireless Key

While working with my wireless sending

outfit the bearings of the key became very

P~/tSxib/e W/'ne

Rear* Adjustment
' Screur

SideAdjusting Scneus

F/exib/e W/r>e

Locknut
Screur-

WIRELESS KEY

hot. I took a short piece of flexible copper

wire and connected one end of it under the

side lock-nut of the adjustment screw, the

other end under the lock-nut of the rear

adjustment screw. This relieved the bear-

ings from carrying current and the key

worked satisfactorily.

B. Francis Dashiell.

Hears "Skeeter" Spark

On the night of Jan. 9 the writer was

operating an amateur station in this city

and after listening to Pensacola and Key

West, Florida, was surprised to hear the

"skeeter" spark "NAX" which is Colon,

Panama. As the distance is about 3,000

miles, and partly overland, I think it is a

pretty good record.

—

Julius Abercrombie.

St. Joseph.
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Wireless Earth Exploring

The peristent efforts made through many
centuries towards finding a successful

"divining rod" only show the general eager-

ness of men to explore what is beneath them

Earth's Sun^ac.^
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EARTH EXPLORING BY REFLECTED WAVES

without digging or boring into the earth. In

this connection two scientists, Loewy and

Leimbach have made the ingenious sugges-

tion that wireless waves be used in exploring

the interior of the earth so as to locate the

metal core, (if this exists as some physicists

claim) and also to show the whereabouts of

coal and water. They propose to go about

this in two ways, both equally simple. The

first is based on the well established principle

that the propagation of wireless waves from

long antennae is most intense at right angles

to these antennae, so that the waves from in-

clined antennae will enter the earth as shown

at (A) in our diagram and will penetrate the

rock soil and sand until they strike, water,

ore or coal. Then the waves will be re-

flected, just as light is reflected by a mirror

and will strike the surface at a point (B),

this being the point at which a portable

detector shows the strongest waves. The

distance from (A) to (B) will depend on the

depth at which the waves strike the opaque

medium which reflects them, hence by ex-

ploring the surface with a detector to find

the point (B) (where the waves passing

through the air are reinforced by those

reflected from within the earth) and measur-

ing the distance from (A) to (B) it will be

easy to estimate the depth of the hidden

materials.

The other plan, is suggested for use where
coal, ore or water are hidden at a moderate

depth. In this case the two Austrians sug-
gest that holes be bored at various points and
the terminals of wireless apparatus lowered
into the same so as to send messages through
the earth from one hole to the others. Thus,
if the antennae of a wireless outfit at (C) are
lowered into a deep well, the waves would be
detected by coherers lowered into other wells
at (E) and (F) as long as the intervening
soil is free from material which is opaque or
semi-opaque to the wireless waves. But if

a deposit of coal or ore, or a subterranean
lake is between the sending well and a re-

ceiving well, such as (G), then the latter

will be shut off from the waves. This in-

genious method has the added advantage
that if the holes are far apart the curvature
of the earth increases the depth between
the wells far beyond the depth to which
the wireless terminals are lowered. Tests
already made in a European mine imply that

such a method of exploring the earth is

feasible and its use for locating under-
ground bodies of water alone may prove of

LOCATING ORE BY SIGNALS THROUGH THE
EARTH

immense value. For instance, a systematic
boring and testing of holes at widely scat-

tered points in deserts or in semi-arid
countries may enable us to locate the hidden
waters, thereby gradually opening immense
tracts of waste lands to cultivation.

Detector Cups

The following "kink" I have found useful

in building a detector. After carefully

removing the copper caps from the ends of

a burned out cartridge fuse these caps may
be used as the cups of a mineral or crystal

detector.— Tames Butler.



A High-Power Wireless Equipment
By ALFRED P. MORGAN

Part XIII.—A Loose Coupled Tuning Coil.

A loose coupler or transforming tuner is,

as the name implies, a tuning coil consist-

ing of a primary and secondary, so that the

detector circuit is indirectly coupled to the

antennae.

The primary coil is included in the aerial

circuit, and the secondary, which slides in

and out of the primary, is made part of the

detector circuit. If the primary and sec-

ondary coils are very close together, the cir-

FIG. 141. THE BASE

cuits are said to be closely coupled. If they

are far apart, they are said to be loosely

coupled.

The wave sent out from a transmitter is

usually made up of two waves of different

lengths. The variation in the length of

these two waves is dependable upon a factor

known as the coefficient of coupling of the

transmitter. It is almost impossible to

clearly explain this phenomena without the

use of mathematics, and since this text has

not been so complicated in the past I must

ask my readers to take the statement as it

stands.

The effect of the two different wave

lengths emitted by a single transmitter is to

make selective tuning difficult. For in-

stance, when a nearby station is sending, in

order to avoid interference at the receiving

station tii'o waves must be tuned out.
,

By sliding the secondary of the trans-

forming tuner in or out of the primary the

coupling is varied and it is so possible to

make the coefficient of coupling of the recep-

tor identical with that of any station it is

desirable to receive.

A decrease in the coefficient of coupling

of the receptor brings with it an increase in

the sharpness of resonance, but the reso-

nance is obtained at a loss of energy.

A "loose coupler" is one of the most valu-

able adjuncts to a well-equipped wireless

station. It is easily made and is well worth

the time and labor spent in its construction.

The base of the instrument is an oblong

piece of mahogany 15^ inches long, six

FIG. 142. HARD RUBBER PRIMARY HEAD3

inches wide, and Y\ inch thick. Several

holes are bored and counter sunk to receive

the 8-32 machine screws which hold the

various parts to the base. The location of

these holes is shown in Fig. 141.

The heads of the primary (Fig. 142) are

both hard rubber. They are cut out of Y%-

inch sheet with a saw. They are four inches

wide and ^
l/> inches high. After the edges

are squared up they are chucked in a lath

and a hole 2-)4 inches in diameter turned

out in one. The center of the hole should

be located 1
/a inch below the center of the

head. The hole is enlarged to a diameter

of three inches to a depth of t
5
b inch on one

face. A three-inch hole is turned in a cor-
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responding position to a depth of ie inch in

the other head. The upper corners of both

heads are rounded off so as to give them a

neater appearance. A 32-inch hole is bored

through each head on the center line, t
7
6 inch

from the top, to receive the slider rod.

The latter is a piece of ^-inch square brass

rod, six inches long. The ends are turned

down and thread-

ed with an 8-32

die. (Fig. 145.)

The bottoms of 1?

the two heads

are bored and

threaded with a

10-32 tap, so that

they may be se-

curely fastened

in position by screws passing through the

base.

The head of the secondary coil (Fig.

143) is a piece of hard rubber 3^4 inches

square, and % inch thick. A hole 2.y2

inches in diameter is turned in the center

to a depth of i
5
e inch. The corners are

rounded off to improve the appearance.

The primary winding is composed of a

single layer of No. 20 B. & S. gauge enamel

covered wire wound .over a hard rubber

tube 4^ inches long and three inches in

diameter. The thickness of the wall is V%

FIG. 143. HARD RUBBER
SECONDARY HEADS

ff

FIG. 144. THE CORES

inch (see Fig. 144). The winding itself is

3% inches long. The ends of the tube

should fit snugly into the heads.

The secondary is wound over a cylinder

of hard wood 2.y2 inches in diameter and five

inches long, as shown in the lower half of

Fig. 144. A slot T6 inch wide and J/> inch

deep is milled in the face of the cylinder

farthest from the head, and is led back
through along its entire length.

The secondary winding is composed of a

single layer of No. 26 B. & S. gauge brass

wire wound in a single layer. Two wires

are wound on together and then one wire
unwound. This results in each turn being
separated from the adjacent turns by a

space equal to the diameter of the wire itself.

Care must be taken to wind the wire very
carefully and tightly, so that there is no
danger of its becoming loose.

The cylinder is attached to the head by
means of a small wood screw passing

through the head. A hole 32 inch in diam-
eter is bored through the head opposite the

slot in the cylinder.
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FIG. 145. DETAILS OF SLIDER

The number of turns in the secondary is

variable by means of a slider moving back
and forth in the slot in the cylinder. The
slider is shown in detail in Fig. 149. A
strip of thin spring brass 32 inch wide is

bent into a loop and soldered to one end of

a 32-inch brass rod. A small semi-circular
piece of brass is soldered to the top of the
loop so that when it is drawn back and
forth in the slot it will make contact against
the under side of the wire. The outside end
of the rod is threaded and fitted with a
molded composition knob.

Two holes are bored through the hard rub-
ber head of the secondary coil, into which
a piece of thin-walled brass tubing having
an internal diameter of ^ inch will fit.

Two pieces of tubing, each i l/2 inches long,

are forced into the holes. They should fit

snugly so that they will not easily pull out.

The end of the secondary at the end
a hole bored lengthwise of the cylinder

and connected to one of the tubes by solder-

ing. The other tube is connected to a small
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strip of spring brass which rubs against

the slider rod. The spring brass strip is

fastened against the face of the cylinder,

which goes against the head and is then

bent down at — f-i-e-

r-*-

o

146. SUPPORT
GUIDE RODS

FOR

right angles so

that it lies in

the groove, as

shown in the il-

lustration.

The secondary-

slides on two
%-inch brass fig.

rods, ten inches

long, which will pass.

The rods are supported at one end by the

head of the primary. They pass through

two holes near the bottom corners of the

latter. They are prevented from pulling out

by two hexagonal brass nuts. The other

ends of the rods are set in two holes bored

in a strip of hard rubber four inches long,

one inch thick, and one inch wide (Fig.

146). The rods at this end are turned down
and threaded with an 8-32 die so that they

Sa// 3ear/rip iSpr/'np <5/>//*&/ (SfOr/'ny

FIG. 147. THREE VARIETIES OF SLIDERS

may be fitted with a knurled nut and a

washer as a binding post.

The rubber strip is fastened in position

by two 8-32 machine screws passing through

the base.

A small knurled composition knob is fas-

tened to the head of the secondary so that

the latter may be conveniently slid in and

out of the primary.

After all the hard rubber parts have been

cut to size and bored they should be pol-

ished. The polishing may be done in a buff-

ing wheel charged with tripoli powder.

The slider making contact with the pri-

mary is supported on the square brass rod

fastened between the two heads.

There are several types of sliders in vogue

on tuning coils, as shown in Fig. 147, any

one of which is suitable for a loose com-

plex. The ball-bearing slider is made by

soldering a piece of small brass tubing ty&

inch long to the center of one face of a

piece of square brass tubing ^4 incn ^ong,

which will slide over the square rod.

A ball-bearing is placed in the tube

with a small spiral brass spring above it so

M/ronp /?/?/?/

FIG. 148. ENLARGED VIEW OF SLIDER
MAKING CONTACT

that it is pressed gently downwards against

the wire. The second form of slider is a

small strip of spring brass soldered to the

square brass tube and bent downwards so

that it rubs against the wire. The last is a

spiral spring formed over a cone and sol-

dered with the point downwards to the

under face of the square tube. The lower

end of the spring terminates in a small

piece of brass rod, rounded at its lower ex-

tremity.

The sliders are provided with a hard rub-

ber block so that they are easily graspedo
^=x

FIG. 149. SECONDARY SLIDER

and moved. The block is tI inch high, ^4

inch wide and Y% inch thick. A square

groove is cut out of the lower face of such

a size that it will fit snugly over the square

brass tube and not pull off easily. It may be

fastened in place with cement.

The enamel is scraped off the wire in a

long, narrow strip immediately under the

slider so that it will make a good electrical

contact with the wire.

When adjusting the sliders when the loose

coupler is in use always see that contact is

made with, one wire only, as in the illustra-

tion. If the contact falls against two wires

it will short circuit that turn (see Fig. 148).

This will result in considerable loss of

energy and greatly weaken the effect of the

incoming signals.

The ends of the primary coil are con-

nected to two binding posts mounted on the

base. The whole coil assembled is shown
in Fig. 150.

The simplest receiving circuit is shown in

Fig. 151. The aerial is connected to the

slider on the primary coil and the earth to

one end of the coil. The secondary is
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FIG. 150. SIDE VIEW OF LOOSE COUPLER

placed in series with the detector and con-

denser by connecting to the building posts

0:1 the ends of the rods which the secondary

slides over.

There are several other useful circuits

employing a variable condenser which will

be shown in the next article upon "Variable

Condensers."

It may perhaps be well to state here for

the benefit of any of my readers who pos-

sibly may contemplate using a double slider

on the primary that such construction is of

no advantage and that a single-slide loose
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FIG. 151. CIRCUIT DIAGRAM

coupler is capable of better work than the

same instrument fitted with two layers on

the primary.

For the benefit of those who may perhaps

wish to experiment and investigate the

effects of variances in the coupling, I sug-

gest that they place an ordinary single-slide,

close-coupled tuning coil in series with the

primary of the loose coupler, as shown in

Fig. 152. This not only adapts the receptor

to receiving longer waves, but also makes
it possible to tune the loose coupler with-
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FIG. 152. LOADING COIL IN CIRCUIT

out varying the coupling between the pri-

mary and secondary.

(To be Continued.)

Waynesburg (Pa.) College Wire-
less Club

A wireless telegraph club has been formed
at Waynesburg College, Pennsylvania, for

the scientific study of the wireless telegraph.

The following are the officers of the club:

Prof. C. W. Frietage, president; John
Meighn, secretary and treasurer; James D.
Thomas, chief engineer. Two stations are

in operation, one at the college, the other at

the home of Mr. Thomas.
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Amateur Experimental Wireless

Association

The Amateur Experimental Wireless As-

sociation has been formed in Spokane,

Wash. The officers are David Kirk, presi-

dent ;
Lewis Kobie, secretary and treasurer,

and
'

Cornelius Hobbs, vice-president and

librarian.

Roslindale (Mass.) Wireless

Association

The Roslindale Wireless Association,

Roslindale, Mass., invites those in the

vicinity interested in wireless to join the

club. 'The following are the officers: O.

Gilus, president; E. T. McKay, treasurer;

Fred C. Fruth, secretary. Address the

Secretary at 962 South Street.

Winnipeg (Manitoba) Wireless
Association

At the recent organization of the Win-

nipeg Wireless Association the following

officers were elected: Alex. Poison, presi-

dent; Stewart Scorer, vice-president;

Howard Pratt, secretary and treasurer.

The object of the society is to assist its

members in the study of wireless telegraphy.

Club meetings are held the last Friday of

each month. Communications should be ad-

dressed to the Secretary. Suite 5, Columbia

Block, Winnipeg, Manitoba.

Chicago Association to Revise Call

Letters

As a result of the injudicious selection

and the duplication of calls among the many

wireless amateurs of Chicago, the Chicago

Wireless Association has appointed a com-

mittee to revise the list of call letters and

have them printed in comprehensive form

to include all amateur wireless stations in

Chicago and vicinity.

Officers of the association request that

owners of such stations which are equipped

with transmitting sets send at once to E.

Mullner, 6603 Langley Ave., president of

the association, complete information as to

their full names, addresses, station equip-

ment, capacity, kind of transmitting appa-

ratus, and longest distance over wluch they

have established communicatio.i under ordi-

narv conditions.

Guilford County (N. C.) Wireless

Association

At a meeting of the wireless amateurs of

Guilford County, North Carolina, March 3,

a wireless association starting off with 25

members was formed. The officers are:

Adger Forney, president; Herman Cone,

vice-president; Robins Tilden, treasurer;

Ralph Lewis, secretary. A "query com-

mittee" of three members was appointed.

The object of the association is to bring

together for mutual help all persons in the

County interested in wireless and to prevent

interference with government and commer-

cial stations. Applications for membership

may be addressed to Robins Tilden, Edge-

worth St., Greensboro, N. C.

Wireless Association of Easton, Pa.

A wireless club has been formed in Eas-

ton, Pa., to be known as the Wireless

Association of Easton. Its purpose is the

study of wireless telegraphy and telephony

among amateurs. The officers are: W.
Ballentine, president; John 0. Adams, vice-

president; Weikel Jordan, treasurer; E. J.

Sortore, recording secretary; James Smith,

Jr., 123 North Main street, Phillipsburg,

N. T-, corresponding secretary. The club

would like to communicate with all other

clubs organized for the same purpose. Ad-

dress all correspondence to corresponding

secretary.

Manchester (N. H.) Radio Club

On January 18, 191 1. the Manchester

Rcdio Club, an amateur wireless association,

was organized in Manchester, N. H., with a

membership of fourteen. The following

officers were elected : Earl McKewin, presi-

dent ; Clarence Richardson, vice-president;

Earle Freeman, secretary and treasurer.

The object of the club is to further the art of

wireless communication.

Address the Secretary, 759 Pine St. The

Radio Club will be glad to hear from other

wireless clubs.
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WIRELESS QUERIES
Answered by A. B. Cole

Questions scut in to this department must

comply with the same requirements that are

specified in the case of the questions and

answers on general electrical subjects. See
"Questions and Answers" Department.

Data on Wireless Equipment

Questions.— (A) What is meant by "wave
length in wireless telegraphy? (B) What is

the difference in the action of a tuning coil

and a variable condenser? (C) Is a carbo-
rundum detector more sensitive than a silicon,

both being used without a battery or potentio-
meter? (D) How far apart should the strands
on a three-wire aerial be? (E) Please explain
the principle of an oscillation transformer and
its advantages. (F) Please give data on a

helix to be used on a one-inch or a two-inch
spark coil? (G) Would it be better for me to

buy a one-inch or a two-inch coil than to

make one, as regards efficiency, cost and trou-

ble in assembling? (H) Would a fusible cut-

out, connected in series with the aerial and
instruments, be a safeguard against lightning?
(I) Would a 15-ampere D. T. S. P. switch be
heavy enough, arranged to ground the aerial?

(J) What is the smallest wire to run to the

outside ground?—F. L. C, Plainfield, N. J.

Answers. — (A) When the aerial is

charged by the coil or transformer an elec-

trical disturbance is created in the space

around the aerial. This disturbance has

traveled a certain distance when a second

disturbance is created. This distance is the

wave length.

(B) The tuning coil is a device to vary

inductance, and the purpose of a variable

condenser is to vary capacity. Inductance

retards the current flow with respect to

the impressed voltage. Capacity advances

current with respect to voltage. Wave
length is dependent upon both inductance

and capacity.

(C) Xo definite answer can be given to

this question, for no two pieces of carborun-

dum are alike in sensitiveness. In general,

however, silicon will be found to be more
sensitive.

(D) The farther apart, the better. A
separation of three or four feet gives good

results.

(E) In the tuning coil the inductance and
capacity of one or more circuits can be

varied, and in the case of the two or the

three slide types, almost independently of

each other. In the loose coupled tuning

coil, or oscillation transformer, we have the

additional advantage of being able to vary

the mutual inductance between the two cir-

cuits. This allows closer tuning.

(F) Diameter, eight inches. Wire, No.

6 copper or aluminum. Ten turns, spaced

iy2 inches.

(G) Yes, much better.

(H) No, it would be of no use at all, for

by the time the fuse had blown there would

be enough energy in the aerial to cause an

arc across the gap between the fuse ter-

minals.

(I) After using such a switch for three

years, we have found it safe, but the Fire

Underwriters require a ioo-ampere switch.

(J) The Fire Underwriters require a wire

not smaller than a Xo. 6 copper.

Wireless Transformer; Leyden Jar;

Grounding

Questions.— (A) How far could I send with

the open core transformer described in the

December, 1910, issue, using 110 volts A. C.,

in connection with an aerial 60 feet high and
60 feet long, consisting of four wires? (B)
Could an ordinary telegraph key be used for

this transformer if shunted by a large Leyden
jar? (C) Of what does a Leyden jar consist?

(D) How is connection made with the ground
in automobile sending sets? In aeroplane
sets? (E) Describe the condenser and helix

for the above transformer.—J. H. B., Troy, O.

Answers.— (A) Up to about 50 miles over

water or level land, to commercial wireless

stations, under ordinary weather conditions.

(B) Such a key would not last very long,

as the current passing through it would be

too great.

(C) A Leyden jar consists of a glass jar

coated inside and outside with tinfoil, to

within two or three inches of the top. A
metal chain serves to make connection with

the inner coating, and a metal plate upon
which the jar may be placed affords good
connection with the outer coating.

(D) In automobile sets a chain may be

dragged on the road. In aeroplane equip-

ments a "capacity ground" is used, consist-

ing of a wire dropped behind the machine.

This wire does not touch the earth, but

nevertheless serves as a ground, although

not a very good one.

(E) A good condenser and helix are de-

scribed in the articles entitled "A High
Power Wr

ireless Equipment," in the Sep-

tember and October, 1910, issues, to which
we refer you.
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Lamps in Aerial; Arc at Gap
Questions.— (A) I have an aerial of one

No. 6 wire, 500 feet long, the highest point

being 300 feet above the surrounding country.

There is 40 feet of wire fencing at the upper

end of this wire. I have no hot wire ammeter,
and therefore use lamps as a radiation indi-

cator. My transformer has a variable capacity

from Yx to 4 K. W. When the transformer
is operating at 2 K. W., I can light rive S0-

watt lamps in multiple in the aerial circuit;

but with the lamps in series, I can light twenty
of them. Under the first condition it seems
that I am radiating 400 watts, but in the sec-

ond instance a radiation of 1,600 watts seems
apparent. Which is it? (B) How far could

I expect to send with this outfit? (C) When
I use more than 2 K. W. on the transformer,
an arc forms at the gap. Is this due to insuf-

ficient capacity in the secondary circuit?

—

F. D., Bristol, Tenn.

Anszvers.— (A) The ordinary method of

rating lamps in watts is to multiply the volts

required to light the lamp to full brilliancy

by the number of amperes flowing through

the lamp when so lighted. This is based

upon a direct current voltage, or a commer-
cial alternatirg current, which is generally

almost a pure sine curve. In such an alter-

nating current the current is almost in phase

with the voltage, and the product of the

effective volts by the effective amperes gives

the wattage of the lamp.

In dealing with the currents sent out

through an aerial, we have a voltage which

is far from being in phase with the current.

For this reason it is impossible to take as

the number of watts developed the product

of the amperes flowing (upon which the

lighting of the lamps is dependent) by the

apparent voltage drop across the lamp.

The energy- radiated by your system is

probably between the values which seem

apparent, but it would not be safe to assume

any definite figure.

(B) An average of from 150 to 250 miles

over water at night, under ordinary weather

conditions.

(C) Yes.

Adjusting a Loose Coupled Tuner
Questions.— (A) Is there any method by

which any turn of wire on the secondary of a

loose coupled tuner can be touched by a slider,

without taking the slider off the rod and
reversing it, no matter how far the secondary
is inside the primary? (B) Is there any
advantage in using such a device?—H. N.,

Toronto, Ont., Can.

Answers.— (A) The only method which

we know is to arrange the slider of the sec-

ondarv to move inside the core of this wind-

ing, and to cut a slot in the core so that the

slider makes contact with the wire on the

side nearest the core.

(B) Such a device is not necessary, for it

will be found that in nearly all cases when
it is necessary to have the secondary entirely

within the primary, all the turns of the sec-

ondary winding will be needed. It is always

well, however, to provide for adjustments

in all wireless instruments, and the method

of construction described above will be

found verv satisfactorv.

Rotary Spark Gap

Question.—What is a rotary spark gap, and
what is its purpose?—H. C. S., River For-
est, 111.

Answer.—A rotary spark gap consists of

a disk of insulating material, having metal-

lic points around its circumference, and a

stationary metal plug or ball, so located that

the points pass close to it. The points are

connected by a wire and form one spark

gap terminal. The plug or ball is the other

terminal of the gap. The disk is rotated

by a motor, and consequently the distance

between the points and the plug is varied.

The purpose of this type of gap is to allow

the aerial to fully discharge before it is

again charged when a point passes near to

the plug.

Getting Rid of Inductive Effects

Question,—How can the induction picked

up by an aerial from electric light circuits be

eliminated?—W. D. B., Dexter, Mich.

Answer.—The use of a double slide, three

slide, or loose coupled tuning coil, or any

system using a condenser, will help. Another

way is to connect a variable condenser

across the aerial and ground.

Kind of Wire on Tuning Coil

Question.—Can the loose coupled tuning coil

described in the January, 1910. issue be wound
with cotton covered wire instead of enam-
eled?—E. T. W., Chicago, 111.

Answer.—Yes, although the maximum
wave length to which the tuner will respond

will be shortened slightly.

Cannot Call Operator

Question.—Is there an instrument for call-

ing a wireless operator to his post?—C. M.
M., Lewiston. Idaho.

Anszi'er.—There is no satisfactory instru-

ment in use at the present time to call an

operator when he is not at his instruments.



QUESTIONS AND ANSWERS
Rules:—Questions must be addressed to the "Question and Answer Depart-
ment" and contain nothing for other departments. Full name and address
of the writer must be given; only three questions may be sent at one time;
2-cent stamp must be enclosed for answer by mail. No attention will be
paid to questions which do not comply with these rules.

Rules for Asking Questions

Attention is hereby called to some slight

changes in the rules applying to the Ques-
tions and Answers Department, as printed

above. Those expecting to make use of this

department will please read over the rules

carefully and govern themselves accord-
ingly. No attention will be paid to corre-

spondence which does not comply with all

the rules.

Short Circuited Coil in Dynamo
Questions.— (A) How may a short circuited

coil in a generator be located? (B) How
will the generator act while running if such
trouble exists? (C) How would you deal

with a short circuited coil in a generator that

cannot be stopped long enough to make exten-
sive repairs?—L. E. P., North Brookfield,

Mass.
Answers.— (A) On stopping the machine

the coil may often be found by running the

hand over the armature, the defective coil

having a much higher temperature than the

others. The insulation on this coil may
have a baked or burned appearance.

(B) The armature will become hotter

than ordinarily, there may be flashing at the

commutator, flickering of the lights and a

smell of baking varnish or very hot insula-

tion.

(C) Where the faulty coil cannot be put

in good shape at once each turn of the short-

circuited coil may be cut in two and the

two commutator bars between which the

coil is connected may be connected by a

wire soldered to each.

Transformer Losses; Electrical Inspection

Questions.— (A) When the lights on the sec-

ondary of a step-down transformer are not
turned on is there any current loss in the

transformer? (B) Must all electrical wiring
be inspected or is it only a matter concerning
the insurance company?—I. W. T., Mankato,
Minn.
Answers.— (A) What is called the iron

or core loss, due to hysteresis or eddy cur-

rents, is practically the same in any given
transformer, at all loads, and is going on at

no load. The primary coil of the trans-

former is always connected across the line

and some current, according to the resist-

ance of the primary winding, will flow
through it all the time, thus subjecting it

to periodic magnetization, demagnetization
and magnetization again, and so on as the

current alternates. This core loss depends
upon the frequency, range through which
the flux passes, the quality of the iron, the

volume of the core and the thickness of the

laminations or sheets making up the core.

(B) This depends upon the locality. In

small towns this matter receives little or

no attention. In medium sized and large

cities inspection is required not only by
insurance interests, but by the cities them-
selves. Some states have a state inspection

bureau from which inspectors travel all

over the state, calling attention to poorly

installed electrical equipments. All wiring

should be installed in accordance with the

rules of the National Electrical Code, copies

of which may be obtained from the nearest

underwriter or fire prevention bureau.

Wiring Formula

Question.—What formula may I use to deter-
mine wire sizes for output from dynamos of
various capacities?—C. S. Lentz. Oregon.

Answer.—Use the formula

:

_ ^ T I x L x 10.8C.M.= _

where C. M. = circular mils cross-section of

wire.

I = current in amperes.
L = total length of wire,

and V = drop in volts allowable.

I and L are known and V must be decided

upon.



Requisites and Validity of Re-issued Patents

By OBED C. BILLMAN, L. L. B., M. P. L.

Evidence of Identity.—The granting of

a re-issue is prima facie evidence that the

inventions claimed in the original and re-

issued patents are the same, but although

entitled to great weight it is not conclusive.

Ordinarily the question of identity is purely

one of construction of the specifications and

descriptions in the original and re-issued pat-

ents. Parol evidence is inadmissible to en-

large the scope and nature of the invention

beyond what was described, suggested, or

substantially indicated in the original spe-

cifications, drawings, or model. The Court

is confined to the records in the patent of-

fice. The original patent must be introduced

in evidence in all cases where the question

of identity is in issue. The specifications

of the original and re-issued patents are the

best means by which to determine whether

or not the two patents are for the same

invention. But the drawings and model

are to be considered in connection with the

specifications. A change in the drawings

upon re-issue, or additional drawings, may

be evidence that the inventions are not the

same. But it has been held that no pre-

sumption arises from the fact that claims

made in a re-issued patent are not found in

the original, that such claims were not in-

tended to be made in the original. Dif-

ferences in the claims and description are

not inconsistent with the identity of the in-

ventions designed to be covered by the two

patents, as the very purpose of a surrender

and re-issue is to correct the specifications

and claims. Expert testimony is admissi-

ble to determine the meaning of technical

terms or words of art, and to point out dif-

ferences between the original and re-issued

patents.

Requisites and Validity of Re-issued

Patents.—The validity of re-issued patents

depends upon the same considerations as

govern the validity of original patents, and

in addition the requirements as to re-issued

patents already discussed must be observed.

The prima facie presumption is in favor of

the validity of the re-issue. The re-issued

patent need not recite the facts upon which

its re-issuance was based. The invalidity

of new claims in the re-issue does not impair

the validity of original claims repeated and

separately stated in the re-issued patent.

Fraud may render a re-issue void or at

least voidable. But re-issued patents cannot

be collaterally attacked for fraud in obtain-

ing the re-issue.

Conclusiveness and Effect of Decis-

ions of Patent Office.—There is much
conflict and confusion in the decisions, and

it is impossible to reconcile all that has been

said and decided upon this subject. Many
cases, some of which are comparatively

recent ones, have laid down the rule that

re-issued patents are conclusive of their own
validity, and that the decision of the com-

missioner is not re-examinable in court

in a collateral proceeding, such as a suit

for infringement, unless it is apparent on

the face of the patent that he exceeded his

jurisdiction, or it may be said as a matter

of legal construction that the two patents

are not for the same invention. But this

rule has never been wholly acceptable to

the courts; and certainly cases may be

found reviewing the decision of the com-

missioner upon every one of the questions

upon which it has been supposed to be con-

clusive. The true rule seems to be that the

re-issue is merely prima facie evidence of

the facts authorizing the re-issue, and while

the decision of the commissioner is entitled

to great weight, and should not lightly be

disturbed, yet it is not absolutely conclusive

upon the courts, and this is the rule express-

ly declared in some cases. The commis-

sioner's decision is not conclusive as to his

own jurisdiction to grant the re-issue.

Operation and Effect of Surrender

and Re-issue.—The statute expressly pro-

vides that the surrender shall take effect

only upon the issue of the amended patent.

Where the re-issue is refused the original

patent remains in full force. But where

the re-issue is granted, the original patent is

deemed abandoned and is of no further

force or effect even if the re-issue is subse-

quently declared void by the court. The re-
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issue is to be substituted for the original as

the evidence of the patentee's title and of the

nature and object of his invention, and re-

lates back as a continuous proceeding to

the date of the original application, except

in respect to infringement prior to its is-

suance. Existing contracts concerning a

patent apply equally to it after surrender and

re-issue. The application may be withdrawn

or abandoned at any time before the re-issue

is granted, and in such case the original will

remain in full force. The patent office

has no authority to reject or cancel any of

the claims of the original patent where no

re-issue is granted.

Hens Lay for Tungsten Light

A Canadian has made some interesting

tests as to the effect of electric light upon

hens. He placed four 40-watt tungsten

lamps in his hen house, burning them from

four o'clock in the afternoon to one o'clock

in the morning. This gave the hens plenty

of time to pick their food during the short

days of the winter months. They would

eat and roost all day and lay at night. As

an experiment he replaced the tungsten

lamps with four sixteen-candle-power car-

bon lamps. Although these lamps were

burned the same number of hours as the

other type of lamp the hens went on a strike

until the tungstens were again used. He
believes that the color and quantity of light

of the tungstens, almost like daylight, had

the right effect and proved the hen quite a

discriminating creature. Further he states

that the experiment proved profitable with

current at seventeen cents a kilowatt hour.

Electrical Advertising by Air Ship

The great airship of the Parseval Air

Transportation Company appeared recently

over Berlin, Germany, and passed over, the

main streets unusually close to the ground.

On each side of the huge bag were stretched

large canvases of glittering stuff, on which

appeared in great letters of light the words

"Prosit Neujahr," meaning "Happy New
Year." The ship had just returned from its

gas-charging station at Bitterfield, about 150

miles from Berlin, and the display caused a

great sensation. The ship took its course

to the royal castle, circumnavigated that and
other important buildings, and finally re-

turned to its station at Johannisthal. The
lighting was accomplished by an electric

generator in the car, taking sufficient power
from the airship engine to produce elec-

tricity for two searchlights, one on each

side. The outlines of the car were marked
by incandescent lamps of various colors.

This method of advertising is patented by
the Air Transportation Company, Charlot-

tenburg, Germany.

Telephone for Life Saving Station

A telephone is to be installed at the United
States life saving station, which guards

the Ohio Falls at the Louisville, Ky., wharf,

and which is the only inland life-saving

station in the United States. Captain

"Billy" Devan, of the life saving station, is

now making arrangements with the au-

thorities at Washington whereby the ser-

vice may be established.

A Rival for Para Rubber

Prof. John R. Allen of the University of

Michigan has discovered in the Territory

of Tepic, Mexico, a new rubber tree. The
tree resembles a horse-chestnut and bears

nuts like that tree, these nuts being covered
with nettles which make gloves necessary
in handling them. The trees are tapped
and the sap which oozes out in a coagulated
form is washed and sent to market. The
gum very closely resembles Para rubber,

but is said to be more readily prepared, thus

costing less.

Water-power in Switzerland

Owing to abundant waterpower, the

use of electricity, even in small villages and
on farms, is greatly increasing throughout
Switzerland. The use of candles is there-

fore gradually decreasing. Heretofore the

candle has been the general illuminant in

the small, Swiss homes. There are still

about 2,000,000 pounds of candles produced

in the Swiss candle factories every year.

Cheap electricity is, however, producing a

sudden change, from the primitive to the

modern mode of lighting.



ON POLYPHASE SUBJECTS

Readers

Should be

Writers

This number is the beginning of a new
volume. Popular Electricity magazine

is now in its fourth year. A
birthday, of course, offers an

excuse for the editor to ram-

ble off into ecstacies about

past achievements of the magazine and ad-

vance felicitations about wonderful things

to come. We will forget all that, however,

and discuss a subject having we hope, a

more direct bearing on the future better-

ment of the magazine.
m

You who are old subscribers may have

noticed that each issue for a year back has

contained 96 pages or over of reading

matter, You probably do not know that

in that time we printed 1100 articles which

required 1450 cuts for their embellishment.

These figures show that even in one field

like electricity there is a great diversity of

subjects to be covered. We aim to do this

by printing a great many short, snappy ar-

ticles, each with a good, live picture or two.

These, of course, are in addition to a num-

ber of more pretentious articles, one fiction

story and two or three serials of a practical

nature in each issue.

You may have questioned where all this

material comes from, and that is just the

point we are getting at. It comes from a

great many different sources, but one of the

most important is a list of contributors

which we have been building up in the last

three years. As the magazine grows this

list of contributors must grow with it, con-

sequently we are always on the lookout for

writers who can help to make the magazine

interesting.

Right among our own subscribers and

among the news-stand patrons there are

hundreds who are in a position to furnish

us with exactly the right kind of material

for these short illustrated articles. Our

readers are scattered not only all over the

United States but in every civilized country

of the globe, and we want each and every

one to consider himself a unit in a great

flying squadron to collect interesting facts

and interesting pictures about electricity

and its workings all over the world. It isn't

difficult if you see an interesting thing and

understand it to sit down and in straight-

forward simple English to tell what you

know about it. In these days when the

camera is everywhere it isn't hard to get a

picture of anything, anywhere at any time.

If you haven't a camera yourself your friend

has or else a professional artist is handy.

We pay well for material which is usable

and there is no more fascinating work in the

world than "writing for a magazine."

What kind of material do we want? As

stated above we can't get too many of the

short articles that have the right element of

interest and the "go" to them. If 200

words and a picture tell a good live story we

like it better than a long article, with a lot

of pictures, that is liable to "drag."

A few words and a picture of a telegraph

line on the great Wall of China; how
bananas are ripened and made palatable by

electric heat ; an aeroplane in flight with an

electrical "speedometer" attached; an odd

old electric vehicle of '89
;
giant skull made

to do odd tricks by electricity; artistic

shadow dancing; electric cableway "caught

in the act" of dumping its load; electrical

method of advertising shoe polish; the

cruiser who scours the timber lands for

telephone and electric light poles—these are

a few examples from recent issues showing

what we are after in the way of short ar-

ticles.

Remember, in sending in a manuscript

that the editor's hand instinctively singles

out first the neat, flat package and that his

eye lingers most carefully on the nicely

typewritten page and the good clear photo-

graphs. Thus "properly introduced" we

are ready to do business with any writer

among our tens of thousands of readers.

The magazine is part yours. You read it.

Now help to improve it.
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SHORT CIRCUITS
A little four-year-old, on being taken to the cir-

cus for the first time by her big brother, spying
the monkeys, cried: "Oh. Johnny, Johnny, look at
the little dogs that look like us!"

* * *

"Madam," he began, "I have here a can opener
which can't be beat. Candidly, it can open any
can that can be opened by any can opener, and if

you can show me a can, I can—

"

"Can it, or I'll call out the canine," cried the
woman cantankerously, and the canvasser cancelled
all further attempts and cantered away toward
Canterbury whistling a canzonet.

* * *

There was a young lady of Brighton,
Who went on the stage as a trighton;

She exclaimed in a pause
Of thunderous applause:

"Oh, heavens! I've only one tight on."
* * *

A month or so after Nat Willis's recent marriage,
Mrs. Wills, nee La Belle Titcomb, the bareback
rider, was in the kitchen overseeing the breakfast
preparations. "Nat," she called to her husband.
No answer. "Nat!" she repeated. Again no an-
swer. Five times, five no-answers. Entering the
dining-room, Mrs. Wills saw her husband at table,
absorbedly reading a copy of the New York Journal.
"My Gawd!" she sighed. "To think that I mar-

ried a bookworm!"
* * *

A teacher asked her scholars to give a sentence
using the word disarrange. An Italian boy submit-
ted this: "My mudder she gotta da coal range. My
fadder get up in da morning, make da fire he say,
'Damma dis a range!' "

t ^ t

At a Denver hotel a woman went into one of the
telephone booths and sat down. It is not possible
to get a telephone number from the booth—the girl

at the board has to call it. The girl went to the
booth, "Did you want a telephone number?" she
asked of the woman. "No," replied the woman,
"I'm just waiting for this elevator to go up."

"Lend a hand, Hiram, and help ketch the se-
lectman's pig."

"Let the selectman ketch his own pig. I'm out of
politics for good."

* * *

An American and a Highlander were walking
one day on the top of one of the Scotch mountains,
when the Scotchman, wishing to impress his boast-
ful "cousin," produced a famous echo to be heard
in that place. When the echo returned clearly
after nearly four minutes, the proud Scotchman,
turning to the Yankee, exclaimed: "There, mon,
ye canna show anything like that in your coun-
try." To which the other replied: "I guess we can
better that some, stranger. Why, in my shooting
lodge in the Rockies, when I go to bed I just lean
out of my window and call out: 'Time to get up!
Wake up!' and eight hours afterward the echo
comes back and wakes me."

* * *

"What do you think of my acting?" asked the
would-be Hamlet.
"That wasn't acting," replied the friend. "That

was misbehavior."

The minister was shaking hands with a new
member of his congregation, a girl fresh from
Sweden, and said, cordially: "I would like to know
your address, so I can call on you."

"Oh," said the girl, innocently, "I haf a man."
* * *

An Irishman witnessed the burning of a saloon
in which his credit was good and knowing one of
the firemen he exclaimed, "Mike, if you love me,
play on the slate."

* * *

A Chink by the name of Ching Ling
Fell off a street car—bing! bing!
The con turned his head,
To the passengers said:

"The car's lost a washer.—Ding! Ding!"

My wife used to be an actress. She got twenty-
five dollars a week for saying just one line—"Hip-
Hip-Hooray!" Just think—twenty-five dollars for
two hips and a hooray. Five dollars for the hooray.

» $ %

Jones is the luckiest man you ever saw—he's
always falling into property. On his way home
from the club last night he fell into the cellar
of a new twenty-story office building.

Assistant—Here's a man who says he never
knew his 'phone to ring through mistake, never
had the operator to tell him, "Line busy;" never
was disconnected, nor ever had a friend to tell him,
"I called and your line was busv:" wmat shall 1
do with it?

Editor—Why put it in "Current Fiction," of
course.

* * *

Tommy: "The doctor brought the baby."
Freddy: "It looks just like ma's been shopping

by telephone again."

Little Miss Muffet,
She sat on a tuffet,

Inside of her big limousine.
When the motor back-fired,
It made her feel tired,
So she bought an electric machine.

* *fc *

The elderly stranger, by invitation of the super-
intendent, was addressing the Sunday school. "How
many can tell me," he asked, "which is the long-
est chapter in the Bible?"
Many hands went up.
"This little boy may answer." he said, pointing

his finger at an urchin in one of the seats near the
front. "Which is the longest chapter in the
Bible?"
"Psalm double one nine!" shouted Tommy

Tucker.
* * *

"Do you ever read Popular Electricity?"
"Oh—speaking of Electricity—that "makes me

think."
"Really, Mr. Lapleigh, isn't it wonderful what

Electricity can do?"
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Common Electrical Terms Defined
In this age of electricity everyone should be versed in its phraseology. By Studying this page from month

to month a working knowledge of the most commonly employed electrical terms may be obtained.
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Current Density.—The current in amperes
compared to the cross-sectional area of a

conducting wire or cable. This area is usually

expressed in circular mils. Also used in

electroplating to specify the number of am-
peres per square foot of the surface to be

plated that should be applied to give the best

results.

Current Generator.—A device for trans-

forming mechanical energy into electrical, as

a dynamo or magneto.
Current Intensity.—Current strength, de-

fined as the quantity of electricity passed by

such current in a given time. The practical

unit is the ampere.
Current Reverser.—A switch or other de-

vice for reversing the direction of flow of

current in a conductor.

Current Tap.—An adapter fitted to a lamp

socket so that current may be taken by a

flexible cord from it without interfering with

the operation of the lamp.

Curve of Saturation of Magnetic Circuit.

—Magnetic lines of force are induced in a

piece of iron by passing current through a

wire coil wound around the iron. These mag-
netic lines are proportionate to the strength of

the current flowing and the number of turns

in the coil. If we plot a curve in which the

ordinates represent number of lines of force

and abscissas number of ampere turns, this

curve is called the curve of saturation of the

magnetic circuit.

Cut-in.—Used as a verb means to connect

any electric appliance, mechanism or conductor

into circuit. Used also as a noun.

Cut-out.—The reverse of Cut-in, when used

as a verb. An appliance for removing any
apparatus from a circuit as a fuse, circuit-

breaker, etc.

Cut-out, Automatic.—A mechanism for au-

tomatically shunting an arc or other lamp out

of circuit when it ceases to work properly.

Cut-out, Magnetic.—A coil of wire so ar-

ranged with a core which is drawn up as the

current strength through the coil increases.

This operates to open a switch and thus of the

circuit.

Cut-out, Safety.—A block of porcelain or

other base carrying a safety fuse, which melts

and breaks the circuit before the wire con-

nected to it is dangerously heated.

Cycle of Alternation.—In an alternating

current, the current flows in first one direc-

tion and then in the opposite direction a cer-

tain number of times per second. A cycle or
period of alternation represents the interval

elapsed during a complete double reversal of
the current. Starting at zero, for instance, the

current would rise to maximum value in one
direction, die down to zero, rise to maximum
value in the opposite direction and then die

down to zero. This would constitute one
alternation or cycle.

Cycle of Magnetization.—This represents

a period of positive and negative magnetiza-

tion brought about by a magnetizing force such

as an electric current, beginning at a fixed

value, generally zero, rising to a maximum,
and then returning to the original basis. Cycles

of magnetization apply especially to trans-

former cores and similar apparatus used in

connection with alternating current.

Damper.—A. device to retard the motion of

some part of an electrical device as for in-

stance the copper frame on which the wire in

a galvanometer is coiled, which acts to damp
the oscillations of the needle. Also used to

designate the tube of brass or copper placed

between the primary and secondary of an in-

duction coil to diminish the current and poten-

tial of the secondary.

Damping.—Preventing the indicator of an
electrical measuring instrument from oscillat-

ing "

• i 1

Dash-pot.—A cylinder and piston loosely

fitting in same, which constitutes a familiar

mechanical arrangement for retarding motion

or cushioning the parts of a machine. Used
in electrical apparatus and instruments for

damping.
Deadbeat.—A term applied to electrical

measuring or indicating instruments in which
the needle or pointer comes to rest quickly,

permitting quick reading.

Daniell's Cell.—A standard voltaic cell of

which many forms are used. It consists of a
zinc-copper—copper-sulphate couple.

Dead Earth or Dead Ground.—A fault in a

telegraph, telephone or signal circuit in which
the wire is thoroughly connected to the earth.

Dead-turns.—In the winding of an arma-
ture a certain percentage—about 20 per cent-
are termed "dead-turns," as they pass virtually

out of the magnetic field and do not concur
in the production of electro-motive force.

Death, Electrical.—.Death resulting from a

discharge of electricity through the animal sys-

tem is not fully understood ; that is, exact

conditions requisite for fatal results have not

been determined. High electromotive force is

essential, though the term "high" is relative;

a pulsating or alternating current is most dan-

gerous; amperage or quantity of current also

has a bearing, though the quantity may be very
small, a fraction of an ampere, and still cause

death. In electrocution a voltage of 1,500 to

2,000 volts is used ; the current is alternating.
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Tesla and His Wireless Age
By ARTHUR B. REEVE

"I have produced electrical oscillations

which were of such intensity that when cir-

culating through my arms and chest they

have melted wires which have joined my
hands, and still I have felt

no inconvenience. I have

energized with such oscil-

lations a loop of heavy

copper wire so powerful-

ly that masses of metal

placed within the loop

were heated to a high tem-

perature and melted, often

with the violence of an ex-

plosion. And yet into this

space in which this terri-

bly destructive turmoil

was going on I have re-

peatedly thrust my head

without feeling anything

or experiencing injurious

after effects."

The speaker was a tall, spare man with a

clean-cut, thin, refined face and eyes of ex-

ceptional keenness. He was sitting at a

broad flat-top desk in his office on the twen-

tieth floor of the Metro-

politan Tower, and his

eyes wandered restlessly

in just pride from a pho-

tograph of his old friend

Lord Kelvin on one wall

to a large photograph of

electrical streamers rival-

ling the lightning on the

other. The speaker was
Nikola Tesla.

But before describing

his wonderful theories

and experiments in the

wireless transmission of

energy, let me say some-
thing of the man and his

life. And first of all, it

Ei

TESLA'S "WORLD SYSTEM" PLANT AT WARDENCLYFFE, LONG ISLAND
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must not be forgotten that today over four

million horsepower of water falls are har-

nessed by Tesla's alternating current sys-

tem. That is like saying that forty million

men—untiring, working without pay, con-

suming no food, shelter or raiment—are

constantly laboring to provide for our

wants. In these days of conservation, it is

interesting to note that this vast electrical

energy derived from waterpower saves a

hundred millions of tons of coal every year.

Our trolley roads, our subways, many of our

electrified railroads, the incandescent lamps

in our homes and offices, all use a system of

power transmission of this man's invention.

Nikola Tesla was born at Smiljan, Lika,

in the border country of Austria-Hungary

in 1857. He was the son of a Greek clergy-

man and orator and Georgia Mandic, her-

self somewhat of an inventor like her father

before her. The young Tesla attended the

schools of Lika and Croatia, and later the

Polytechnic at Gratz as well as the Univer-

sity of Prague, in Bohemia. At Gratz he

saw and operated a Gramme machine for

the first time, and was so struck with the

objections to the use of commutators and

brushes that he made up his mind to remedy

that defect in dynamo-electric machines.

Tesla began his practical career in Buda

Pesth in 1881. His first electrical invention

was a telephone repeater. Later he was en-

gaged in various branches of engineering

and manufacture in Paris, and in 1884 he

came to the United States. Here he found

employment for a while with the Edison

Company in Orange, New Jersey. After

the prescribed period of residence he be-

came a naturalized American citizen.

After numerous scientific addresses and

papers and inventions like the third brush

regulation he entered business for himself,

the Tesla Electrical Company of New- York

being formed in 1887. Already he had con-

ceived his great idea of the rotating mag-

netic field, which makes possible the trans-

mission of power by alternating current, a

system extensively used over long distances.

His work with dynamos, transformers, in-

duction coils, oscillators, arc and incandes-

cent lamps, involving alternating currents

of high frequency and high potential, at

once brought him great fame. In fact, the

immense stimulus of Tesla's work to the

study of alternating current motors would

alone stamp him a leader in the field of elec-

tricity if he had contributed nothing else.

It has sometimes been asserted that Profes-

sor Ferraris anticipated Tesla in the ro-

tating magnetic field, but as a matter of

fact Ferraris was purely theoretical, halt-

ing and impractical in his work. The mere
fact that he published a paper describing his

work subsequently to Tesla's discoveries

must rank only as one of those curious and
frequent scientific coincidences. Ferraris

himself stated some years ago that Tesla

could not possibly have known of his (Fer-

raris's) work. These notable patents were
acquired by Westinghouse, and were the

subject of much litigation before being

finally upheld.

A mere list of Tesla's inventions and dis-

coveries is formidable. In 1886 he was the

inventor and discoverer of a system of arc

lighting, and in 1888 came the Tesla motor

and system of alternating current power
transmission, popularly known as the two
phase and three phase multiphase, or poly-

phase systems. A system of electrical con-

version and distribution by oscillatory dis-

charges came in 1889, and a year later

studies in the generation of high frequency

currents and their effects. The transmission

of energy through a single wire without

return was announced in 1891, while from
that year until 1893 he was engaged in in-

vestigation of high frequency effects and
phenomena.

In 1893 he announced a system of wire-

less transmission of intelligence, and in 1894
and 1895 his work was on mechanical

oscillators and generators of electrical oscil-

lations. During the years 1896 to 1898 he

was interested in research in radiation and
the discovery of material streams and ema-
nations. Finally in 1897 he first announced
his "high potential magnifying transmitter"

which, as he claims, makes possible a system

of economical transmission of power with-

out wires. From that date down to the

present he has been constantly at work on

this idea. No other human being knows
anything like as much about this fascinating

subject as Tesla.

Among his other inventions should be

mentioned what he calls the art of telauto-

matics (i898-'99), a system for controlling

the entire operation of, say, a boat by wire-

less impulses at a distance, even out of the

range of vision. In 1899 and 1900 he was
engaged in experiments in burning atmos-

pheric nitrogen and the production of other
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ONE OF TESLA'S "MAGNIFYING TRANSMITTERS" STRONGLY EXCITED

electrical effects of transcending intensity,

while during the next two years he was
working on methods and apparatus for mag-
nifying feeble effects. From 1902 to 1903
he studied the problem and art of individual-

ization, and since then his work has been in

world telegraphy and telephony and in the

designing and building of a large power
plant for the transmission of power with-

out wires, which I shall describe presently.

But as most people associate Tesla with

high frequency, high potential electrical

currents, rather than with such things as

his electrolytic meter, his dynamo commu-
tators and brushes without sparks, and the

thousand and one other notable contribu-

tions he has made, I cannot leave the subject

without another word. Prior to Tesla's in-

ventions only direct current was used. Now
we use alternating current. As one of the
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justices who decided a case in his favor

some years ago well put it

:

"It remained to the genius of Tesla to

capture the unruly, unrestrained and hith-

erto opposing elements in the field of nature

and art and to harness them to draw the

machines of man. It was he who first

showed how to transform the toy of Arago

into an engine of power. The Arago rota-

tion taught the schoolboy fifty years ago

how to make a plaything, and that plaything

embodied the principle which Tesla discov-

ered—that a rotating field could be used to

rotate an armature. He first conceived the

idea that the very impediments of reversal

indirection, the contradiction of alternation,

might be transformed into power, producing

rotations, a whirling field of force. What
others looked upon as invincible barriers,

impassable currents, and contradictory

forces he seized and, by harmonizing their

directions, utilized in practical motors in

distant cities the power of Niagara."

And now for Tesla's scheme of wireless

transmission of energy. A few years ago it

may be remembered he stood in the theater

of the Royal Institution with oscillatory cur-

rents of unheard of voltage playing about

his unharmed head. This taste for the sen-

sational has always been one of Tesla's

commanding characteristics. He prides

himself on it. Others may criticise Tesla

for this love of the sensational, but he him-

self will sit for hours talking about some of

his seemingly impossible exploits, while the

mention of one of the inventions which, as

he says, "the world calls practical," will fail

to elicit from him so much as a wink of an

eyelash. As he himself told me, it is doubt-

ful if anyone ever performed so many really

dramatic, hair-raising experiments as he.

He is as proud of them as a boy. The zest

with which he tells of how, after showing

Sarah Bernhardt his most dare-devil ex-

ploits, she hurried away almost in a state of

nervous collapse, is equalled only by the off-

hand manner in which he mentions currents

of 80,000,000 vibrations a second, and his

descriptions of sparks and flames in his

laboratory experiments which rival, if not

equal, the lightning itself. I recall that, in

referring to one of his experiments, some-
what like that in the opening paragraph of

this article, he anticipated my inquiry by
saying: "I don't do that any more; it is too

dangerous."

But though there may be much of the

pure love for the dramatic in Tesla's an-

nouncements, there is really more of what
may be called truly scientific imagination.

Such experiments with all their elaborate

stage setting Tesla believes to be of far

greater practical importance than even

those of his inventions "which the world

calls practical." For, as he tersely put it

:

"The economic transmission of power with-

out wires is of all-surpassing importance to

man."

It all began, as he will tell you, in his

observations
—

"revelations" he calls them

—

during a great thunderstorm on July 3, 1899.

Out of it came his "high potential magnify-

ing transmitter," and such patents along

this line of wireless transmission as Nos.

645,576 and 649,621, for transmission of

electrical energy in any quantity to any dis-

tance with transmitting and receiving ap-

paratus movable, as in ships and balloons.

"We are on a conducting body insulated in

space, of definite and unchangeable dimen-

sions and properties," he says. "It will

never be possible to transmit electrical en-

ergy economically through the body and its

environment except by essentially the same
means and methods which I have discov-

ered, and the system is so perfect now that

it admits of but little improvement."

"Under certain conditions," says Tesla,

"the atmosphere which is normally a high

insulator assumes conducting properties and

so becomes capable of conveying any

amount of electrical energy. I would un-

dertake to transmit through my body with

such currents the energy of all the dynamos

at Niagara."

To carry out his ideas he has devised a

plant of which he says : "A popular error

which I have often opportunity to correct

is the belief that the energy of such a plant

would dissipate itself in all directions. This

is not so. Electricity is displaced by the

transmitter in all directions equally through

the earth and air, but energy is expended

only at the place where it is collected and

used to perform some work. A plant of

10,000 horsepower might be running full

blast at Niagara, and one flying machine of

50 horsepower might be in another place.

Only 50 horsepower would be furnished by

the plant.

"Although the electrical oscillations

would manifest themselves all over the
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earth at the surface as well as high in the

air, virtually no power would be consumed.

My experiments have shown that the entire

electrical movement which keeps the whole

globe a-tremble can be maintained with but

a few horsepower. Apart from the trans-

mitting and receiving apparatus the only

loss incurred is the energy radiated in the

form of Hertzian or electro-magnetic waves

which can be reduced to an entirely insig-

nificant quantity."

Finally, as to the now famous Tesla

Tower. This is a huge mushroom shaped

tower at Wardenclyffe, Long Island, New
York, a place some 60 or so miles out from

the city along Longlsland Sound. This tower

is 185 feet high from the ground to the top

of the cupola. The smallest dimension

across the base of uprights is 97 feet.

The height to the ledge of the cupola

is 153 feet, while the cupola itself is 65

feet in diameter. The tower has eight

sides, with a staircase and lift for reaching

the cupola platform. It is from this cupola

that wireless vibrations are to be shot out

in any desired voltage to given points scat-

tered over a very wide radius. Not only so,

but Tesla dreams of making it a receiving

station to which can be transmitted a cease-

less day and night service of millions upon

millions of volts from such power plants as

those of Niagara. Thence such a force

could be transmitted to run the street cars>

the elevateds, the subways, the factories,

the electric lights, the railroads, the automo-

biles, the ferries, the trucks, the heaters in

the cellars and the clocks in the parlors of

the great city of New York.

Tesla's dream also includes the erection

of towers similar to this at WardenclyrTe at

convenient places, everywhere, for the pur-

pose of distributing wireless energy for all

these purposes over their respective areas.

Some towers would be supplied with power
from such sources as Niagara Falls or Vic-

toria Falls. Or plants will be erected along-

side or between the main uprights, each dis-

tributing a huge horsepower under a ten-

sion of millions of volts. Mr. Tesla de-

clares he can handle the most amazing
voltage from such towers with absolute

safety, and his dream is of an America
dotted over with these towers, each sup-

plying all the energy for, say, an area of 30
miles about and spaced from each other 60

miles in such a manner that practically

every inch of ground is covered by his new
wireless service.

Not only wireless power service but wire-

less telegraph and telephone service will be

furnished by this network of towers, cover-

ing the entire earth and making it possible

for a man in New York to talk directly with

his friend in London. Tesla dreams of the

day when a man may dictate his orders in

San Francisco and they may be set up and

printed directly in New York, of a day

when not merely photographs will be trans-

mitted by wireless, but when one can actu-

ally see over the wireless the friend to

whom he is talking in some distant part of

the earth, watch his facial movements, "see"

him as plainly as if he were in the room. In

fact the possibilities of the wireless age of

the future as Tesla conceives it are bound-
less.

That is why he is more interested in

schemes that are called "visionary" than in

those of his inventions which "the world

calls practical."

As he himself has put it in a recent state-

ment: "A systematic research carried on
for a number of years with the object of

perfecting a method of transmission of elec-

trical energy through the natural medium
has led me to recognize three important ne-

cessities : First, to develop a transmitter of

great power; second, to perfect means for

individualizing and isolating the energy
transmitted ; and third, to ascertain the laws

of propagation of currents through the

earth and atmosphere."

All these things he now believes can be

done. He believes that he has discovered

a means of pouring electrical energy into

the air, as it were, without loss except at

the point where a properly tuned instrument

will be able to draw it out, at the point

where it is needed.

"When the great truth accidentally re-

vealed and experimentally confirmed is fully

recognized," he says in speaking of the in-

ventions with which he believes he will

make the wireless age a fact, "it will be

seen that this planet, with all its appalling

immensity, is to electric currents virtually

no more than a small metal ball, and that by
virtue of this fact many possibilities, each

baffling imagination and of incalculable con-

sequence, are rendered absolutely sure of

accomplishment."



Copper Wire From Ore to Pole

Next to silver, copper is the best conduc-

tor of electricity known. Moreover the sup-

ply is adequate to the demand, although

somewhat complex processes are required to

recover it from its natural state and put it

into the form of a conductor for electric

current.

Ninety-five per cent of the copper of this

country is mined in the Lake Superior,

Rocky Mountain and Sierra Nevada re-

gions. The lake region is one of the most

interesting localities, mineralogically

speaking, in the world. The copper bear-

ing rocks are very distinctly stratified beds

of trap, sandstone and conglomerates which

rise at an angle of about 45 degrees from

the horizontal sandstone which forms the

basin of Lake Superior. One peninsula ex-

tending out into the lake has developed cop-

per in profitable amounts, which is present

here for the most part in the metallic state,

almost chemically pure.

The amount of copper in these ores aver-

ages only about three per cent, the balance

being rock which is so intimately mixed

with the metal that both must be taken out

together. On account of this large amount

of worthless matter, the ores are first sub-

jected to a mechanical process whereby the

metal is concentrated into a small bulk and

the rock rejected. "Lake" copper is so

pure that it is merely put through the final

melting without the refining usually neces-

sary.

The deposits in the Rocky Mountains and

the Sierra Nevadas comprise a territory

nearly one-half the area of the United

States, and in geological formations and

nature of mineralization show all the phases

from the original unaltered sulphide depos-

its to the most highly altered oxides and

carbonates. In this district we find the mys-

tery-shrouded names of Butte, Bisbee,

Leadville, Clifton, Globe and Black Range,

names which have spelled fortune or

despair,- rejoicing or suffering, to the thou-

sands of prospectors who have discovered

and re-discovered their wonderful richness.

On account of the extremely low per-

centage of copper in most of its ores, the

BILLETS OF COPPER READY FOR THE WIRE MILL
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usual method of

procedure, as we

have seen is to

first obtain this

metallic portion

in as small a bulk

as possible. This

is a mechanical

process and re-

sults in concen-

trating the heavy

minerals, and

washing away, or

otherwise sepa-

rating the worth-

less rocky por-

tion or "gangue,"

as it is called.

The "concen-
trates" resulting

from this process

are afterward
treated to obtain

the copper in the same manner as an ore.

A "sulphide ore," that is, an ore in which

copper appears in chemical combination

with sulphur, is in some cases first "roasted"

or heated so that the sulphur is burned off,

leaving the copper and iron, which is almost

always present, in an oxidized or burned

form. This is then smelted with coke. In

another process, however, the raw sulphide

ore is thrown into a blast furnace and is

made to smelt itself. This is one of the

very simple discoveries that have meant so

much to the copper industry.

Formerly a copper mine had a dozen or

more great smouldering heaps piled up in

its yard, breathing out clouds of stifling sul-

phur. Nothing would grow for miles

around, the men themselves had a white,

bleached-out appearance, and besides, thou-

sands upon thousands of dollars worth of

precious fuel was being wasted. This has

all been changed, the "raw" unroasted ore

is now thrown into the furnaces, the sul-

phur itself burned and made to smelt the

mass, producing, on account of its chemical

nature, a highly impure, yet very valuable,

compound with iron and sulphur, called

"matte." This "matte," which consists of

about half copper, is poured while yet

molten from the furnace into a "converter,"

a large vessel shaped like a barrel laid on

its side, and the iron and sulphur are burned

out by blowing air through the mass.

Here again the despised and hated ele-

ment, sulphur, by burning and generating

heat, has made possible one of the most

labor and time-saving processes known to

the metallurgy of copper. The result of

this operation is "blister" copper, so called

on account of the blistered appearance of

the surface caused by the quantities of gases

absorbed by the metal.

If copper ore occurs in an oxidized or

carbonate form, or roasted ore is used, a

blast furnace is also utilized for the reduc-

tion. Oxidized or sulphide ores are also

often mixed, and the matte is "blown" and

blister copper produced as before.

This blister copper contains about 99 per

cent of copper, but is much too impure for

commercial use. The refining now depends

upon whether the copper has a sufficient

amount of the precious metals to pay for

utilizing the electrolytic process. If so, the

blister copper is cast into plates of a suitable

size and shape, and the copper is dissolved

and deposited almost chemically pure on

other plates by means of an electric current

passing through an acid solution of copper

sulphate. The impurities and other metals

do not deposit with the copper, but are

dropped as a residue or "slime" on the bot-

tom of the tank, to be recovered and refined

later.

The blister copper, or "electrolytic" cop-

per, as the case may be, is then charged into
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a refining furnace and melted by means of a

very pure fuel, so that the metal may not

occlude any deleterious gases. A charge of

twelve to twenty tons of pig copper is put

in the furnace—a simple bowl-shaped

hearth, covered and provided with doors for

be removed to prevent the extreme brittle-

ness and lack of conductivity of an over-

oxidized metal. This is done by "poling"

the bath. A stick of green hardwood as

large as possible is introduced into the bath.

The stick burns and the metal is violently-

skimming and stirring—and the metal is

melted as quickly as possible. The process

is now one which depends greatly upon the

skill of the refiner.

After the metal is melted, and the last

traces of sulphur have been removed by

combination with the oxygen from the

flame, the process known as "rabbling" or

"flapping" is begun. This is a violent agita-

tion of the metal by means of small rabbles

or pokers through one of the side doors.

This motion so far has not been duplicated

mechanically, and it means a tedious and

slow operation of about two hours' dura-

tion. During the flapping, samples are fre-

quently taken in a hemispherical mold
about an inch in diameter. When the "set"

or appearance of the solidified metal in this

mold indicates that sufficient work has

been done upon it, the surplus oxygen must

agitated by the gases given off. The sur-

face of the bath is covered 'with charcoal to

prevent further oxidation, and samples are

very frequently taken. This is continued

an hour, more or less, according to the size

of the bath and the amount of oxidation,

until the test piece shows "tough pitch" or

the removal of the excess of oxygen, and
that the metal is in its toughest condition.

This "tough pitch" condition is absolutely

essential for the requirements of rolling and
wire drawing, as copper in this state pos-

sesses at the same time the highest degree

of conductivity and an extremely tough and
ductile nature. The metal is now poured

into ingot molds or wire bars, in which con-

dition it comes to the wire making works
for conversion into all manner of sizes and
shapes for electrical conductors.
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The drawing process consists, briefly, in

reducing the diameter of the wire by pulling

it through tapering holes in iron or steel

plates, thus reducing its diameter and in-

creasing its length with each draft until the

wire has undergone a sufficient number of

drafts and consequent reductions to bring

it to the proper diameter.

When the finer sizes of wire are to be

produced, the total reduction cannot be

made in one series of drafts, as there is a

limit to the size of a hot-rolled rod, and the

wire therefore must be treated at intervals

to relieve the internal strains produced by

the cold working. This treatment, called

annealing, consists in heating the metal uni-

formly to a sufficiently high temperature to

remove the internal molecular strains and

to make the metal once more soft and

ductile.

A scale forms on the wire as a result of

the annealing. This is again removed in an

acid bath, and the wire lined and baked and

sent to the drawing frames. This may be

repeated many times before the necessary

amount of reduction has been attained.

Copper is generally handled somewhat

differently in the annealing process, as pre-

is at a high temperature, from coming in

contact with the air. By this means it is

possible to obtain an annealed wire as bright

as when it comes from the drawing frames.

So the process goes, drawing as far as

feasible, annealing and drawing again until

the finest size of magnet wire are finally

produced, by drawing through holes skil-

fullv drilled in diamonds.

As the physical condition of the wire de-

pends largely upon the number and amount

of the drafts, the proper regulation of these

to produce the best results, especially in the

case of hard drawn copper, requires much

study and long experience. Many drafts,

each giving only a slight reduction, produce

an entirely different. effect from few drafts,

even though the ultimate reduction in area

be the same. Drawing the same size of wire

on blocks of different diameters will vary

the physical characteristics. Various meth-

ods of annealing will produce various re-

sults, and so on. There is a multitude of

details, each of which has its own effect.

Cold drawing or cold rolling a rod or an-

nealed wire invariably increases its hard-

ness, stiffness, elasticity and tensile strength

and at the same time decreases its elonga-

WIRE AND CABLE REELS—THE TINY REEL IS FOR MAGNET WIRE

cautions are taken to prevent the formation

of scale. Especially is this true in the case

of fine magnet wires, for instance, where

oxidation would seriously affect the prop-

erties of the wire. This is done by '"bright

annealing," which is accomplished in vari-

ous ways by preventing the metal, while it

tion, ductility and electrical conductivity.

The amount of these changes, however, is

not directly proportional to the per cent of

reduction in sectional area or to the amount

of work expended on the metal. State-

ments have been made to the contrary, but

manv experiments and careful observations
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STRINGING WIRE FROM A SPECIALLY CONSTRUCTED BLADE

have established beyond a doubt the accu-

racy of the foregoing. The actual changes

in the physical properties of a wire by cold

working are affected by many factors, as

already stated, and the final effect is difficult

to forecast; hence long experience with

these problems is exceedingly valuable both

to the maker and to the user of wire.

The tensile strength and elongation of

wire vary considerably with its size. An-

nealed or soft copper wire varies in tensile

strength from 30,000 pounds per square inch

in the coarser sizes to 42,000 pounds in the

fine sizes. Hard drawn copper varies in

tensile strength from 45,000 to 68,000

pounds per square inch according to size.

Copper conductors are often tinned and

telegraph wire is usually galvanized. The
methods of supplying these coatings, while

simple to describe, are nevertheless in act-

ual performance complex, requiring careful

supervision and expert workmanship.

The principle of the process is to pass a

wire first through a tank of acid whose
function is to clean the wire ; next through

a water tank where the acid is washed off;
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next through a flux, and then into the

molten tin or zinc. It is not hard to get the

tin or zinc to adhere over almost all of the

surface, but the absolute perfection de-

manded by the trade requires that

every portion of the wire must be covered

with a uniform thickness of metal which

must be bright and which will not peel or

crack.

Many can no doubt remember the time

when neither the manufacturer nor the pur-

chaser gave any particular attention as to

how goods were packed or shipped so long

as they arrived at their destination in com-

paratively good condition. But these condi-

tions have changed steadily within the last

few years, and today practically all com-

plete and up-to-date specifications make spe-

cial mention of the method of packing and

shipping.

It is necessary that wire be properly

coiled to prevent snarling and other difficul-

ties. Coils are now formed to standard

dimensions, evenly wound and securely

bound with strong and durable material,

both ends of the coil being accessible for

test purposes and only one length in a coil.

unless otherwise specified. These coils are

protected by paper or burlap, or both if

conditions require it. The covering materi-

als are selected for the purpose, cut to

proper dimensions so as to protect the wire

in the most complete way, without giving a

surplus amount of material which would in-

crease the tare weight.- All wires are in-

spected when being wound into coils and

also at the time of papering or burlapping.

Each individual coil is papered or burlapped

by hand, which gives a good opportunity to

detect any visible mechanical defects. All

coils are accurately measured or weighed

before shipment and properly tagged with

strong, durable tags on which are given

full details. The size of the coil is arranged

so as to be most convenient for handling,

packing or shipping according to the kind

and size of wire in the coil.

When wire is purchased for the purpose

of stringing on poles, the general impression

is that it is easier to handle if placed on

reels than in coils ; but if this question were

given a little thought, it is believed that

persons having such an idea would be con-

vinced otherwise. They should take into

consideration the transportation of wire in

coils as against wire on reels, the increased

amount of coiled wire that can be stored in

a given space as compared with the same

amount placed on reels ; the increased cost

of freight, due to weight of reels, the neces-

sity of keeping reels in good condition after

being emptied, the amount of handling in-

curred because of empty reels, return trans-

portation charges and the necessary clerical

work and supervision required. With coils,

all labor and responsibility cease after the

wire is strung. It is not recommended,

however, to coil solid wire that is larger

than i-o B. & S. gauge, except in special

cases.

A suitably constructed blade, as shown in

one of the illustrations, will fit any standard

coil. With the lead arm and swivel sheave,

it makes the uncoiling of the wire during

process of stringing on poles or other places

a very economical and easy process, and

avoids the possibility of snarls, provided

the coil is properly placed upon the blade.

With this lead arm and sheave, the wire

may be drawn over a cross-arm on a pole,

when the coil is almost directly under the

cross-arm. if lack of space requires this to

be done. This system of handling wire also

reduces the amount of apparatus that would

be required for operating reels, such as

bars, jacks and so on. Blades of similar

construction can be placed on any ordinary

wagon, and, with the exception of lifting

coils of the largest sizes of wire, one man,

usually the teamster, can operate the uncoil-

ing of the wire. After finishing the day's

work of stringing wire by the coil method,

there are no empty reels to be collected,

cared for and returned to the manufacturer,

and no credit to be looked out for.

[The illustrations and data presented in

this article were obtained through the court-

esy of the American Steel and Wire Com-

pany.—Editorial Note.]



Five Epoch-Making Electrical Inventions
By ELMER E. BURNS

III. THE TELEPHONE

A very pretty romance is connected with

the beginning of the telephone. Mabel Hub-

bard, a child of four, lost her sense of hear-

ing during a severe attack of scarlet fever.

Her parents were advised by teachers of the

deaf to give up all hope of teaching her to

understand ordinary speech. They were

told that, her sense of hearing gone, she

would lose the power of speech which she

had acquired. So far was this from proving

true that the girl was taught in the same

way as her sister, who could hear, and

given a liberal education which included a

year in Germany, for she had learned to

understand German as well as English by

watching the movements of the mouth. A
young Scotchman, Graham Bell, as he was

then called, became his father's assistant

in University College in London, afterward

moved to America to become a teacher in

the Horace Mann School in Boston. While

there he met Miss Hubbard and a few

years later the talented young lady became

Mrs. Bell.

It was Graham Bell who conceived and

carried into execution the idea of an elec-

tric speaking telephone and it was the Hon-

orable Gardiner Green Hubbard, father of

Mabel Hubbard," who. made the telephone

financially possible. At one time during

Bell's experiments when he had given up

the greater part of his professional work

that he might have time for his work on

the telephone and in consequence was suf-

fering for lack of money, he endured the

suffering rather than let Mr. Hubbard know

of his condition. He afterward wrote :
"On

account of the peculiar relations then begin-

ning to arise between myself and Mr. Hub-

bard, I was unwilling that he should know

of the condition in which I was placed.

These relations will be understood when I

say that Miss Hubbard is now my wife."

Mr. Hubbard had agreed to pay the expense

of (he experiments but it was not under-

stood that he should pay for Bell's support.

To understand the process by which the

telephone was worked out we must bear in

mind that Bell was engaged in two distinct

lines of work. One was a multiple tele-

graph, a telegraph which he thought would

make possible the sending of a number of

messages over one wire at the same time.

A number of metal reeds like tuning forks

of different pitch were arranged so that

each reed when set in vibration would rap-

idly make and break an electric circuit. The

depression of a key would send the inter-

rupted current from any one of these reeds

through the line wire. At the other end

of the line a similar set of reeds was ar-

ranged so that each reed formed the arma-

ture of an electro-magnet. All of these

electro-magnets were on the same circuit.

When the current from one of the reeds in

the first set was sent through the line wire,

the reed of the same pitch at the other end

would respond. The shorter or longer dura-

tion of the sound would indicate the dots

and dashes of the Morse alphabet. The

current from any number of reeds of the

first set could be sent through the line wire

and the reeds of the second set correspond-

ing in pitch would respond. Bell said "The

idea of increasing the carrying power of a

telegraph wire in this way took complete

possession of my mind and it was this prac-

tical end that I had in view when I com-

menced my researches in electric tele-

phony."

Bell had in mind the thought of trans-

mitting the sound of the voice electrically

in this way as well as the sending a num-

ber of telegraphic messages. He had no-

ticed that if one sings a loud clear tone into

an open piano certain wires are set vibrat-

ing and these wires together give out very

nearly the same sound as that which is

sung. A number of tuning forks or steel

reeds of different pitch will act in the same

way. A sort of harp formed of steel reeds

of different pitch was to form the trans-

mitter and a similar arrangement of reeds

operated by electro-magnets formed the re-

ceiver.

The second line of work leading up to

the telephone was what Bell called "visible

speech." This was a device by which he
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intended that the deaf should be enabled to

see the effects of the different sounds of the

voice and so be enabled better to under-

stand and use ordinary speech. He first

used a phonautograph, an instrument very

much like the modern phonograph except

that the needle point instead of making im-

pressions in a wax cylinder traced a wavy

line on smoked glass. He wondered if a

phonautograph modeled after the human

ear would not produce better results. A
friend who was a physician suggested to

him that he use a real ear and aided him

by preparing a human ear in such a way

that as the ear drum vibrated it moved a

short stylus of hay over a smoked glass

making tracings similar to those of the

phonautograph. Thus Bell was able^ to

demonstrate the actual effect of the differ-

ent sounds of the voice upon the drum of

the human ear. In this experiment two of

the bones of the middle ear were left adher-

ing to the ear drum as they are in the living

ear. Bell was struck by the exceeding

lightness of the ear drum compared with

the weight of the bones which it moved. It

seemed to him that, if a membrane as thin as

tissue paper could carry these bones as it
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vibrated, a heavier membrane might vi-

brate a piece of iron in front of an electro-

magnet and the membrane and iron replace

the complicated system of steel reeds in his

multiple telegraph. This membrane would

respond to sound of any pitch and the piece

of iron vibrating in front of an electro-

magnet would vary the strength of the elec-

tric current flowing through the magnet

coils and so send electric impulses, corre-

sponding in pitch to the sound, over the

line wire. This undulating electric current,

he thought would vibrate a similar piece of

iron and stretched membrane at the other

end of the line by means of an electro-mag-

net and so reproduce the sound. It was

this idea carried into execution which re-

sulted in the telephone.

The first public exhibition of the tele-

phone was at the Centennial Exposition in

Philadelphia in 1876. In the transmitter

and receiver there used, the diaphragm was

a membrane of gold beater's skin tightly

stretched and the soft iron armature of an

electro-magnet cemented to the membrane.

Not long after this Bell found that a disk

of soft iron served the purpose better than

the membrane.

On June 2, 1875, Bell wrote to Mr. Hub-

bard: "I have accidentally made a discov-

ery of the very greatest importance in re-

gard to the transmitting instruments. I

have succeeded today in transmitting sig-

nals without any battery whatever!" He
had accidentally vibrated a metallic reed

near an electro-magnet in his multiple tele-

graph while the circuit was closed without

batteries and was surprised to hear a sound

of the same pitch and quality given out by

the corresponding reed at the other end of

the line. This was the beginning of the

hand telephone, an experimental equip-

ment consisting of two receivers connected

by two wires with which conversations can

be transmitted short distances without bat-

teries. Incidentally it illustrates the fact

that the telephone can be operated with a

very feeble current compared with that re-

quired for the telegraph.

Bell's patent dated March 7, 1876, was

not for a telephone but for "certain new
and useful improvements in telegraphy."

One of these "improvements" was "the

method of and apparatus for transmitting

vocal and other sounds telegraphically."

Mr. Elisha Gray of Chicago is an ex-

ample of a man missing fortune and fame

by a hair's breadth. Gray was electrician

for the Western Electric Manufacturing

Company, and like Bell was working on a

harmonic multiple telegraph and also on a

telephone. He was advised by General

Stager, general superintendent of the West-

ern Union Telegraph Company to give up

his experiments on the telephone, because

it could never be anything more than a toy,

and to continue his work on the harmonic

telegraph. As a result of this advice, Gray

delayed his work on the telephone. But for

the delay he might have had the honor and

the millions. As it was, Gray filed a caveat

on the day that Bell filed an application for

a patent and later in the day so that the

courts held that Bell's application was not

subject to Gray's caveat.

Gray had all the elements of the tele-

phone. In his transmitter he employed a

variable resistance and Bell made use of

magnetic induction but there was a variable

resistance in Bell's patent specifications and

there was an electro-magnet in Gray's re-

ceiver.

One thing more was needed to prepare

the telephone for commercial success. The
transmitter invented by Bell was not suited

to long distance work. A transmitter that

would send more powerful impulses along

the line wire was a necessity from a prac-

tical point of view. It was known for a

number of years before the granting of

Bell's patent that an increase of pressure at

an electrical contact diminishes the resist-

ance but this principle was not applied in

the telephone until 1877 when Edison's car-

bon transmitter appeared. The Hughes mi-

crophone appeared about the same time.

The microphone is a device for hearing

small sounds. So sensitive is the Hughes
microphone that a fly walking along the

base of the instrument causes a sound in

the receiver. Though it was not patented,

all successful transmitters now in use are

based on the principles of this invention.

The current flows through a loose carbon

contact. If the carbon is made to vibrate

thus varying the pressure, the resistance

varies, therefore the strength of the current

varies and the varying current causes vi-

bration of the disk in the receiver. The
Hughes microphone made clear the import-

ance of a loose carbon contact also that
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the change of resistance takes place at the

contact and not within the carbon. The car-

bon dust transmitter used for long distance

work as a modification of the Hughes mi-

crophone in which there are many particles

of carbon and therefore many points of con-

tact.

Even the microphone would have little

effect over a long line because of the great

resistance of the line wire. But if the mi-

crophone of the transmitter is made part of

the circuit of the primary of an induction

coil, alternating currents will be induced in

the 'secondary and these high potential al-

ternating currents flowing over the line

wire reproduce the sound with high effi-

ciency in the receiver. The Hunnings trans-

mitter, patented in England in 1878 and

in the United States in 1881, was the first

of the granular type. Its construction was

extremely simple. It consisted of two dia-

phragms of platinum foil separated by a

space of about a tenth of an inch. This

space was partly filled with granules of

hard carbon.

At this point in its development the tele-

phone was full grown. It was no longer a

toy but a practical working instrument for

the electrical transmission of speech to any

desired distance.

In its early history the telephone inspired

little confidence in the business world. The

patent which ten years after it was issued

could not have been purchased for

$25,000,000 was at first considered worth-

less. A good illustration is the case of

Thomas A. Watson, a workman in the shop

at 109 Court Street, Boston, where the in-

struments for the first commercial Bell tele-

phones were made. Bell on account of his

financial straits proposed to pay Mr. Wat-

son for his labor in shares in the Bell Tele-

phone Company. Watson very reluctantly

accepted the offer. Later these shares made

Mr. Watson a millionaire. The fundamental

patent expired in 1893 and there is now no

patent in existence that gives any company

a monopoly of the telephone business.

"Day Letters" Succeed Night .Letters

The Western Union Telegraph Company

has inaugurated a new form of telegraph

service called the "day letter." The day let-

ter is designed as the day companion to the

night letter, which has become familiar to

wire users.

The rate charged for a day letter of 50

words or less is one and one-half times the

night letter rate, and for each additional

ten words or less, one-fifth the initial

charge. For example—the Chicago-New

York night letter rate is 50 cents; the day

letter rate is one and one-half times that,

or 75 cents; with 15 cents for each addi-

tional ten words. The New York-San Fran-

cisco night letter rate is $1.00; the day let-

ter rate $1.50, with 30 cento for each addi-

tional ten words.

Fire Damp Detector

At last it seems that the old-time foe of

the miner, the so-called "fire damp" (com-

posed chiefly of methane, light carburetted

hydrogen), is to lose much of its danger,

as an electrical cut-out has been invented

by two engineers at Newcastle-on-Tyne

which will automatically shut the current

off the electric motors used in mines when

fire-damp is present, and which will also

give a warning signal that explosive gas is

present.

The principle of the new safety device

is quite ingenious. The detector part em-

bodies a pair of long strips with their free

ends a little apart, each made of two dis-

similar metals such as brass and iron.

When a current is passed through such

compound strips, they will bend, due to the

heat, but ordinarily both will bend alike and

still keep their tips from touching. One of

these strips, however, is connected with a

coil of copper, while the other is connected

with a coil of platinum, which latter metal

has the curious property of absorbing hy-

drogen when present near it and of getting

hot in so doing. When it does this, the

current no longer flows through the plati-

num coil as readily as before, its resistance

being changed by the heat, hence the strip

connected with it will not heat or bend as

much as its mate and the two will touch

each other. In doing so, they close a cir-

cuit which lights a red light, rings a bell, or

operates a cut-out to disconnect any motors

which may be exposed to the dangerous

gas. This simple safety device is said to be

so sensitive that it will operate with as little

as 2 per cent, of fire-damp present, thus an-

nouncing the explosive gas long before this

would be detected by the old methods.



Viewing the "Southern Cross"

Sometimes, indeed very often, the wire-

less operator aboard ship cheers passengers
in distress, and jollies along the sad. The
real operator cannot afford to be a grouch.

Because he knows nothing of astronomy is

no good reason why he cannot explain some
of it to the inquisitive passengers.

The "Southern Cross" has a lot of them
guessing. It is visible on southern waters,

but Northerners don't know it when they

see it (I mean for the first time) as they

journey in the tropics. I knew the captain

once to put up a bulletin saying for those

who wished to see the "Southern Cross" to

be on deck and look astern at 4 o'clock in

the morning. Those appearing at 4 a. m.
saw it, low in the horizon, but were sur-

prised to see it

rocking to and fro.

They tiptoed back
and roused the

other ^victims"

and told them to

hurry and see it

before it set. As
daylight came, a

pair of black wires

could be discerned

leading off the

lower afterdeck,

and the "Southern

Cross" was in tow,

Viewing the Southern

Cross

having a set of in-

candescent lamps fixed on a cross and
rigged upright on a float. Soon the cross

was pulled in, and torn up by the passengers
for souvenirs. But all the time the victims
of the joke were out looking for the real

Cross, it shone serenely in the sky where
God had put it.

The Captain Fails to "Get the

Goods on Me"

Several years ago when wireless was ex-

tremely young, I was'on one of the passenger
ships of the Panama Railroad Steamship
Company, running from New York to

Colon. During the first trip with the wire-

less aboard everybody was very much in-

terested in all that

the wireless man
did. The captain

requested that I

bring him a copy
of all that trans-

pired (no matter

whose business it

happened to be). I

did all I could to

accommodate him.

One night when we "What are you hand-

were about 900 mS me ?'

miles from New York I copied New Haven,
Conn., station direct and learned that one
of the New York-Portland boats had collid-

ed with a bunch of scows and sunk some of
them around noon that day, in a fog. So I

went up and remarked to the captain:
"The collided with a dozen scows at

noon today off the cost of Massachusetts
and sunk one of them. The undam-
aged."

"What you handing me?" asked the cap-
tain, straightening up. I repeated my as-

sertion. "Please put that down on a piece
of paper," he said, "I want to get the goods
on you." When he returned to New York,
he wrote a letter to the captain of that

steamer and asked him what he knew about
the enclosed (my notes). The other captain
replied, verifying me at every turn. He was
very enthusiastic over the wireless per-
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formance. So was my captain. So was I.

After this indolent he never asked for any-

thing written to "get the goods on me,"

as he termed it. But he was in his element

when he could come up and hear about

other people's business.

We Create Excitement on Lake
Michigan

'Go to it," he said.

A successful wireless operator must be

ingenious. He should be an optimist. If

he possesses wit, his path is easier than

ever. I am going

to tell you a few

experiences show-

ing the value of

the above charac-

teristics, though I

do not possess
them

:

One time, not so

very long ago, in

company with an-

other operator, I

went aboard a

small steam yacht

which had just

been equipped with wireless.

We were to follow the Chicago-Mackinac

yacht races and report from time to time the

leader and any details considered good for

the newspapers, via wireless.

The sailing yachts made a good start, fol-

lowed by our yacht, and were all making

good headway when our ship's dynamo lost

its magnetism, and refused to furnish the

current necessary for working the wireless

apparatus. We were in a bad fix. We
could hear other ships and land stations, but

we could not say a word. Our installing

engineers were aboard and all hands joined

in the effort to make the dynamo generate,

but we couldn't make it deliver the juice.

It was decided to return to Chicago and

have some experienced man to fix the ma-

chine. We still intended to follow the

races, too, so wished we could save time

by asking Chicago to have a man to meet us

at the dock, but we had no power and

couldn't ask anything just then.

Then it occurred to me that Edison had

once used a steam whistle for telegraphing

across a short space. I had done the stunt

before, across the harbor at Colon, Panama.

I determined to try this idea on the steamer

Missouri, then rapidly approaching us. I

hastened to the bridge and told the captain-

of the idea.

"Go to it!" he said. And I did. We
surely created some excitement when I be-

gan to call "MN MN SG" with the whistle.

The Missouri was very close then and I saw

her operator who was on deck prick up his

ears and listen. Then in shrill blasts, long

ones for dashes and short ones for dots, I

tooted the following message, as brief as I

could

:

"Ship's dynamo lost magnetism; tell Chgo

hv man at dk 2 fx it."

The operator was "on" and disappeared

into the wireless room, and an instant later

my partner in our wireless room heard him

say

:

"OK DE. Got you fine. But you made

some noise." Then we heard him tell the

news to the Chicago station, and we heard

Chicago promise to have a man at the land-

ing.

Small craft of all kinds thought we were

in distress when we made so much noise,

and they made for us to assist if possible.

We accomplished our purpose as far as

the electrician was concerned, as he was

at the dock when we arrived, but he was

unable to restore the magnetism to the ship's

dynamo and though the steam yacht fol-

lowed the yachts in hopes that we would

be fixed soon, the trip had to be abandoned

the next day on account of our inability

to get in the news.



"THEY HUNG A RAILWAY OVER THE RIVER"—THE BARMEN-ELBERFELD
SUSPENDED LINE



The Barmen-Elberfeld Suspended Railway
By LIVINGSTON WRIGHT

Probably no railway project of the world

ever proved the laughed-at success and the

sneered-at benefit to transportation experts

that has the remarkable enterprise in Ger-

many. When it was first built most of the

railway men seemed to think it a contri-

vance merely designed to serve as a "freak

road" and advertise a little German com-

munity.

But the more we know of German ways

the more it is to understand that the quiet,

painstaking, methodical, plodding, profound

Germans do not fritter away time nor work

for the mere amusement of the globe.

They hung a railway over a river ! Fact.

And while the world was smiling, much as

it did when there was talk of sending John

Ericson's "cheese-box," the Monitor, down

to Hampton Roads, this road began to make

money and prove a startling success.

Here are a few of the things that these

eight miles of hung-by-the-gills railway

have proven.

Costs far less than any other elevated

type ; third rail is out of the way ; far safer,

and practically impossible for passengers

to get hurt; 29-ton cars as effectual as 100-

ton; requires only 450 horsepower motors

as against the 1,000 to 3,000; quieter, dust-

less, sanitary; no danger of collisions or

cars running off the track; can not get

blocked with snow; twice the speed of a

surface trolley or elevated of common type

;

takes sharper curves and with absolute

safety; can be operated in space otherwise

CAR AND STATION OF THE BARMEN-ELBERFELD SUSPENDED RAILWAY
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impossible to use—over alleys, rivers, or

surface obstructed ways.

In the words of the chap before the jury

who had to admit to his lawyer that he'd

been dishonorably discharged from the

army, "Lord, ain't that 'nough
!"

In the short time comparatively that the

Barmen-Elberfeld suspended railway has

been in operation, it has passed from ridi-

cule to making engineers and municipal au-

thorities do more studying of it and admir-

ing its financial, safety and convenience

revelations than any other municipal inno-

vation on the globe.

Motor Operates Under Water

This looks like rather a tough proposition

for a motor to undertake ; that is, to operate

a pump when both are suspended under

water. Nevertheless the seemingly impos-

M0T0R OPERATING A PUMP UNDER WATER

sible has been accomplished by a motor de-

signed and patented by an Englishman, W.
R. MacDonald. The first illustration- shows

how the motor and pump can be employed in

unwatering a mine, the set being sub-

merged and lowered as the water-level falls,

while the delivery pipe is lengthened corre-

spondingly. The suction pipe and strainer

shown in the figure are not really neces-

sary. The temperature of the motor wind-

ings being kept down by the water which

circulates freely through the interior of the

motor, the resistance is also prevented from
rising, and thus a high efficiency is ob-

tained, though the winding can be run at a

SUBMERGIBLE MOTORS PUMPING OUT
A STRANDED SHIP

high current density. A small motor also is

able to give out a very large output.

The motor is of the induction type, which

has no commutator or similar parts to be

injured by the wet. The part which corre-

sponds to the revolving armature in an or-

dinary motor, called the rotor, is so de-

signed that the windings are in no way pro-

tected from the water. The stator wind-

ings, however, are made waterproof.

Eleven Messages Over One Wire

Between Chicago and New York the

American Telephone and Telegraph Com-
pany has in operation four wires over which
eleven messages can be transmitted sim-

ultaneously. These wires constitute in the

first place two ordinary metallic telephone

circuits capable of carrying two telephone

messages in the ordinary manner. From
these two circuits a third telephone circuit

is derived which is called a phantom circuit.

Then, in addition, the wires are utilized, in

accordance with the well-known system of

quadruplex telegraphy, to send eight tele-

graph messages.



The Turbine Engines

They seem like strange huge cauldrons sim-
mering

With potent fluids that give light and power
And heat to all the city. Hour by hour
Ceaselesslv watching—never wandering

—

As some witch o'er her cauldron murmuring.
Strange incantations in an ancient hour;
Hovers the witch Electricity—her tower
Filled with the light she hoards by conjuring.

These engines that give to the city light

And heat and power. Surely it is some witch
That tends them, watching as they boil

and roar
With latent forces pent within them, which
We cannot see. that make as Day the Night,

And wonders men have never seen before.

FREDERICK BURTON EDDY.



How Radium is Made and Kept
By ARTHUR B. REEVE

The manufacture of radium is a long and

toilsome process. In Bohemia, where the

most famous mines are located, at Joach-

imsthal, it is a government secret guarded

closely by the Austrian officials, though as

a matter of fact the process is sufficiently

well known, so that anyone possessing a

mine yielding pitchblende need not worry

about how he is to recover the radium. At
Nogent-sur-Marne, in France, there is a

radium "factory" which is well known.

Here huge hoppers are the first part of the

apparatus which attracts the attention of the

visitor. These hoppers receive the car-

loads of pitchblende which are shipped in

after having been obtained in various parts

of the world.

Next, the ore is passed to crushers which

reduce the rocks and lumps in short order

to a fine powder. This pow-

der is then conveyed into a

large steel vat where it is

subjected to a strong bath of

The process has now reached its crucial

stage. The residue is next treated with

diluted hydrochloric acid and this time the

valuable radium salts have risen from their

base surroundings and are held in solution.

The actual process is not so quickly dis-

posed of as this, but roughly speaking, these

are the principal stages in the extraction

of radium. The precious fluid is drawn off

and carefully filtered and then it is mixed

with sulphuric acid. That produces a pre-

cipitation and the solid matter thus secured

is radium bearing sulphate, and this is only

slightly radioactive, more treatment with

*>I'M

.

hydro-

hydro-

THIS MUCH PITCHBLENDE
WOULD BE REQUIRED TO
SECURE A FEW MILLI-
GRAMS OF RADIUM

hydrochloric acid. After receiving this

treatment there is found remaining in the

bottom of the vat a muddy mass. This dirty

residue contains the precious metal. It is

washed with pure water, and after this

washing a strong solution of carbonate of

soda is poured on it. At the edge of the vat

stand workmen whose duty it is constantly

to stir the mixture with large wooden pad-

dles. In fact this part of the process is not

much more romantic than is a steam laun-

dry. Finally the liquid is again drawn off.

The same sort of a mass of dirty mud,

though not so much of it, remains in the

bottom of the vat still. Again it receives

a copious bath of water and again the liquid

is drawn off, leaving still less of the mud.

soda,

and

carbonate of

chloric acid,

bromic acid being necessary.

At last emerges a very im-

pure radium bromide.

Then the process is trans-

ferred from the factory to

the laboratory and after a

constantly increasing crys-

tallization of the radium bromide, the mass
obtained is one thousand times as radio-

active as uranium. In other words, the ton

of original material has now been reduced

to something like one ounce. It has still

various processes to undergo which reduce

it in weight to one one-hundredth. The
whole series of treatments takes from one to

four months and at the end of that time

pure radium bromide is extracted. Now, by
the process known only to Madam Curie

herself, pure radium itself can be isolated

from this compound.

Yet in spite of its. almost priceless value

and the long process of extraction, radium

salts really come from material which,

within only a decade or so, was practically
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THE SIFTING TANKS IN A RADIUM FACTORY DESIGNED FOR THE TREATMENT OF

PITCHBLENDE RESIDUE AS OBTAINED IN THE MANUFACTURE OF URANIUM.

THESE RESIDUES ARE THE MOST IMPORTANT OF RADIUM-HOLDING MA-

TERIALS. AT THE END OF TWO AND A HALF MONTHS ONE OR TWO
MILLIGRAMS OF RADIUM BROMIDE WILL BE OBTAINED FROM

EACH TON OF RESIDUE.

a waste. The English company which owns

the mine in Cornwall, from which a great

part of the radium supply in Great Britain is

now derived, some time ago paid nearly a

dollar a ton to have ioo tons of this residue

carried away and dumped on the waste

heaps outside the town. "I would gladly,"

said the secretary of the company recently,
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"give $25,000 to-day to recover that waste

pitchblende. I do not know where it is now,

but it was dumped on building land and

some of the workmen of the town are now
living over radium beds and do not know it."

In fact it is said that even in London

there are several hundred tons of this

"waste," as it was once spoken of, which

were carted away from the scrap heap of a

company engaged in extracting uranium,

and used for levelling and laying out roads

and the filling of foundations of houses.

Pitchblende, it may be mentioned, has been

used in coloring glass, and many people who
possess old samples of that art to-day har-

bor, unknown to them, a most minute trace

of radium.

Not the least of the problems connected

with the most wonderful and expensive of

metals, radium, is its preservation. If the

making of radium is attended by almost in-

superable difficulties the care of it after it is

extracted is no less difficult. Not only has

this precious substance to be guarded

against thieves in the flesh, but it has actu-

ally to be guarded against itself, lest per-

chance it silently and stealthily disappears.

The scarcity and costliness of radium

have given rise to what are known as "ra-

dium banks," where the metal is kept on de-

posit, as it were, and loaned out at a good

stiff rate of interest when needed. Such an

institution has been in existence for some

time in Paris and another in Austria. Over

a year ago a similar "bank" was organized

in London and one is now projected in New
York. Radium banks differ from business

banks in that their loans and discounts are

in radium, not in gold, while their clients

are not business men but scientists and

physicians. The bank rate on radium is

enormous. As much as $200 has been

charged for the use of a tenth of a gram

for a single day. A gram is only fifteen and

a half grains. For each succeeding day

after the first, one-half of one per cent, of

the value of the radium is charged—over

180 per cent, per annum.

For the English bank, known as the Brit-

ish Radium Corporation, a remarkable safe,

the first of its kind ever constructed, has

been built by the famous English firm of

Chubb & Sons. This safe has been designed

by the technical advisers of the corporation

especially for the storage and protection of

radium. Though only three feet high, it

weighs a ton and a half. In order to make

it as far as possible proof against the skill

of the most expert burglars as well as

against the risks of loss by emanation, the

greatest ingenuity had to be exercised. The

dilemma was that experiments had shown

that practically the only metal which would

withstand the great penetrating power of

the radium emanations was lead, while lead

was anything but burglar proof.

The only solution of the difficulty was to

construct a safe with an interior of lead and

an exterior of steel. An inner shell was

made composed of lead three inches thick

FROM A PHOTOGRAPH TAKEN WITH RADIUM

and the outer casing was of steel of the

same thickness. Another difficulty was the

fitting of the door to prevent the escape of

emanations in that way. It was lathe-

turned and of circular formation, a "dead

fit" to the uttermost thousandth of an inch.

No ray can possibly escape. By means of

an especially ingenious contrivance, any

wear and tear on the door by usage in open-

ing and shutting is immediately remedied.

Still another safeguard which had to be

taken was to prevent loss of emanations

when the door is opened. To overcome this,

two valves have been fixed to the door
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through which tubes of mercury are passed

for the collection and storage of the emana-

tions. Most of the radium stored in this

safe comes from the radium mines of Corn-

wall, in which the corporation has a large

interest. It is hoped soon to provide about

a thousand milligrams of radium a month

from this source, which at the current value

of $90 a milligram means a lot of money for

exactly one gram.

Ozone Stops Meat Decay

Thanks to the enforcement of our na-

tional pure food laws and the activity of the

health departments in our larger cities, most

thinking people now have a wholesome fear

of formaldehyde and similar food preserva-

tives, for these preservatives have them-

selves been found to be harmful in their

action on the human system. The real so-

lution of the food-preserving problem would

seem to involve some means not in them-

selves deleterious to mankind, as for in-

stance the icy coldness of refrigerators.

But even in the refrigerators and cold

storage warehouses the lowered tempera-

ture does not kill the micro-organisms

which cause decomposition, but only im-

pedes their action. The only practical alter-

native is to kill off these micro-organisms,

which can be done by mixing a sufficiently

high percentage of ozone with the air. This

was first tried at the slaughter houses of

Cologne where it was found that sides of

meat which already showed mold between

the bones were so disinfected after three

days of exposure to ozonized air that the

mold had disappeared and no unpleasant

odor could be detected in the meat when
boiled. Moreover, the presence of the ozone

soon eliminated the obnoxious odor so com-

mon in meat storage houses, and bacterio-

logical tests proved that this was actually

due to the sterilizing of the air. Even as

little as a 30 minute action of the ozonizer

reduced the quantity of germs fully one-half

without requiring the admission of fresh

air. The same was true in storage rooms

where the musty smell of old straw had

formerly prevailed. Such odors are in-

variably an indication of unwholesome con-

ditions, hence it is easy to see how the

ozonizing (which requires only a very sim-

ple and compact electrical device) is actu-

ally doing in practice what our pure food

laws have long been trying to effect.

Marvelous Increase in the Use of

Telephones

According to the report of the American

Bell Telephone and Telegraph Company for

the year 1910, the number of subscribers'

stations which constituted the system was

5,882,719, an increase of 740,027 for the

year. Of these 1,852,050 were operated by

local, co-operative and rural Independent

companies or associations having sub-

connection

The total

wire used

license or

contracts,

mileage of

for exchange and toll

service was 11,642,212

mile s, of w h i c h

1,162,186 miles were

added during the year.

These figures do not

include the mileage of

wire operated by con-

necting companies. In-

cluding the traffic over

long-distance lines, but

not including connect-

ing companies, the

daily average of toll

connections was about
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CHART SHOWING INCREASE IN THE USE
OF TELEPHONES

602,500, and of exchange connections about

21,681,000, an increase over the previous

year of almost 100,000 toll connections and

almost 2,000,000 exchange connections.

A glance at the diagram will show more

forcefully than words how rapidly people

have taken to the telephone in the last dec-

ade. It should be remembered also that

the figures are only those of the Bell com-

panies and a few connecting Independent

companies. In addition there are millions

of Independent stations which are not

plotted.
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In the Country of the Bernese

Oberland

electric railway, only part of which is

installed in this modern Garden of Eden.

Beautiful mountain scenes in Switzerland

have been pictured frequently in Popular

Electricity. That these mountains have

been made readily accessible, some of them

even to their very tops, is one of the conse-

quences of electric traction development.

One of the regions much frequented by tour-

ists is that about the town of Murren and

the Stockhorn, the latter a mountain in the

Bernese Oberland, between which two points

an electric mountain railway is now in

operation. This part of the country is said

to be one of the most beautiful in all Switz-

erland, and who will doubt it, even when

looking at a picture? A picturesque

stretch of this mountain line is shown in

the first illustration.

The second illustration shows a part of

Switzerland which is said to be the Eden of

Europe. It is situated in the Italian part of

Switzerland and shows the Swiss-Italian

Lakes. It has repeatedly been planned to

surround the whole lake with an electric

railway so that one may be able to enjoy

the beauties of this country. But the popu-

lation is poor there, the riches only consist-

ing in the beauty of the country, so that only

a small part of the country enjoys today

the electric car service, which starts from

Mendrisio and running between the Lakes

of Lugano and the Lake Maggiore. Some

day, when the country is better known by

the tourists it might pay to complete this

Interurban Funeral Car "Dolores"

In ancient times men bore the dead on

their shoulders to a final resting-place. To-

day the automobile hearse and the funeral

car are a part of this last tribute to the

departed.

The "Dolores," as the car is appropriately

called, is one of the latest funeral cars built,

and is in service over the Cleveland, South-

western and Columbus Railway. It is

divided into three compartments, one for the

casket, one for the pallbearers and a third

main compartment. Just back of the motor-

man's vestibule is the casket compartment

with space for two caskets and shelf room

for floral offerings. The interior is draped

in black throughout and two outward open-

ing doors on either side permit the caskets

to be set in place.

Wicker chairs furnish the pallbearers'

compartment, and upholstered plush seats

are provided in the other compartments.

The interior of the car is trimmed with

quarter-sawed oak, the draperies being of

green and purple.

The outside of the car is finished in Mer-

cedes gray trimmed with black. When un-

der way the motorman and conductor may
communicate with each other by means of

a speaking tube running from the front to

the rear of the car. The car has a seating

capacity for 42 people.

INTERURBAN FUNERAL CAR "DOLORES"



Where Skill and Accuracy Prevail

In probably no other industry except it

be in the cutting of diamonds or in the

making of optical instruments, is such ex-

treme care and accuracy exercised as in the

building and testing of electrical measuring
instruments. . After principle and design,

pains in the small details is of greatest im-

portance and in this latter work man has

seemingly turned his mind into a micro-

of a great electrical manufacturing com-

pany, where seconds are divided into hun-

dredths and accuracy is carried to the ten

thousandths of an inch, belongs to the

realms of practical utility rather than to art.

The colors on the sides of a piece of pot-

tery, are displayed in the soft tint of an

oriental rug, where strands are knotted per-

haps 700 times to the inch, are ever where

VIEW IN THE STANDARDIZING LABORATORY

scope for the perfection of little things.

One recalls the story of the smallest needle

in the world, sent as a present from Queen
Victoria to the Empress of China, who,

after a brief interview with the royal jew-

elers returned the present to her Britannic

Majesty, but with the needle converted into

a needle case, which, upon the removal of

the cover, was found to contain a half dozen

smaller needles each perfect as to finish

and taper and each with its small eye

precisely drilled.

But unlike the needles of the Empress,

the product of the instrument department

they appeal to the eye, while the skill of

the unknown worker expressed in the finely

turned threads of a screw or in the delicately

shaped and polished jewel of an electric in-

strument is hidden under an unassuming
metal cover and shows itself only in the

perfect and accurate operation of the instru-

ment.

In the design of some electrical measur-

ing instruments such as certain alternating

current meters for instance, simplicity has

been attained by following the plan of the

human skeleton and attaching all movable
parts to a central support—a rigid back-
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bone. The current and potential coils are

supported from this frame and kept in a

fixed relation to each other. All movable

parts are surrounded by a laminated shield

protecting the interior coils from magnetic

fields. The magnets are of a specially se-

lected material which after hardening has

been subjected to several artificial aging

processes. The small coil springs which

control the actions of the scale needle are

also subjected to the most careful treat-

ment and finishing process.

None of the small parts are of such im-

portance as the jewels, which are made of

Ceylon sapphire imported without limita-

tions as to selection. Only that portion of

the shipment is used which upon micro-

scopic inspection shows to be perfect.

These jewels are cut with diamond dust

and given an extremely high polish—the

highest which it is possible to obtain. Each

jewel is worked upon repeatedly, inspected,

again worked upon,' again inspected, until

it is brought either to the right degree of

polish and curvature, or else rejected.

The importance of this careful cutting

and polishing becomes apparent upon ex-

amination of the shafts which are balanced

on the jewels. These are made of drawn

phosphor-bronze tubing with pivotal points

of glass-hard steel swedged into their ex-

tremities. In the history of instrument

manufacture no greater point of interest

has been developed than the exact treat-

ment of these pivots to insure a pivoted sus-

pension of such delicacy of adjustment as

to assure practically absolute accuracy.

The pivots are made of especially selected

steel which is ground, polished and bur-

nished under a microscope, being subjected

to the same rigid inspection which is given

to the jewel. The radius of curvature at

the end must not be more than .0015 nor

less than .00125 of an inch and the polish

must show no flaw or blemish when in-

spected under a binocular microscope. The

weight supported on these points is ex-

tremely small, almost immeasurable and in-

significant, but the area of contact is also

so small that high pressure results and only

the highest quality of workmanship and

material will insure low friction. When care-

fully built the completed instrument finds its

. way to the standardizing laboratory shown

in the accompanying picture, where it is

subjected to rigid tests.

To the Pyramids by Electric Car

By means of the electric car the Pyra-

mids, rightly regarded as Egypt's principal

sight, are now brought within easy reach

of Cairo. The tracks, as may be seen from

ELECTRIC RAILWAY AT THE PYRAMIDS

the accompanying illustration, run to within

a few yards of these wonderful monuments

of the ancients. The Great Pyramid, the

largest of them all, has a base of 764 square

feet and rises to a height of 480 feet. The

stone of which it has been built has an

aggregate weight of 7,000,000 tons, easily

rendering it the greatest of stone-built

erections.

There have recently been installed at the

University of Illinois two electric furnaces.

One of these is a Hoskins resistance fur-

nace and the other a Colby induction fur-

nace. Both are of twenty-kilowatt capac-

ity. The furnaces will be used for the pur-

pose of studying the changes that can be

brought about in the mechanical and phys-

ical characteristics of cast iron through the

influence of the soaking process or pro-

longed heating which it is possible to main-

tain.



Measuring Smoke

Smoke is smoke. But, on the other hand,

there is smoke and smoke. All of it is bad

but some of it is worse. In general, the

blacker and denser smoke is, the more ob-

jectionable it becomes. But how is it pos-

sible to measure this density?

Prof. Ringlemann, of Paris, has figured

out a way to do it. Cards are ruled like

comparison for the railway locomotives.

The locomotives burn only 18 per cent, of

the total coal, but they make 43 per cent, of

the total smoke. In addition to making

nearly half the total smoke, they make the

worst kind of smoke. One-tenth of all coal

burned in locomotive grates is thrown out

the stack as cinders. Which means, in Chi-

L r"T 4

30%

No. I. No. 2.

SIMPLE CARD-COMPARISON METHOD FOR

those shown. The black lines cover, re-

spectively, 20, 40, 60 and 80 per cent, of the

surface. Add a card without lines and one

all black, at the two extremes, and you have

all grades of density. When these cards

are hung up at some distance from the ob-

server they appear various shades of gray.

Hence, by looking first at the cards and

then at the smoke, it is

possible to get a pretty

accurate line on the

density of the smoke

which is pouring out of

any particular source.

This method was used

by the smoke depart-

ment of the City of Chi-

cago to determine which

stacks were the worst

offenders. At the same

time a record was kept

of the amount of coal

burned in the various

classes of grates. Then
the amount of coal was
compared with the

amount of smoke, which

was an especially odious

NO. S. No<*

DETERMINING THE DENSITY OF SMOKE

cago, that 560 tons of cinders are dropped

on the city every day.

The reason for this is that the coal in lo-

comotive grates is burnt under a strong

forced draft created by the exhaust from

the cylinders. This draft is necessary and

cannot be dispensed with. Therefore, the

steam locomotive is a confirmed and in-

1
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LOCOMOTIVES POvvfR PLANTS JPfClAl FURMACtS
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PROPORTION OF TOTAL SMOKE IN CHICAGO MADE BY
DIFFERENT CLASSES
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curable smoker. The big electric power

plant, on the other hand, can burn the same

fuel and get more energy out of it with

very little smoke.

All of this is an argument, of course, not

only for the electrification of railroads

within a city, but also for the substitution

of electric power from large, practically

smokeless central stations for that from nu-

merous small isolated plants.

DIRIGIBLE BALLOONS AS SIGN BOARDS

While the German courts have decided

that Count Zeppelin is entitled to the ex-

clusive use of his name, so that the same

cannot be used promiscuously as a catch

name for all sorts of merchandise, this does

not mean that the famous builder of the

first commercially successful dirigibles is

opposed to modern advertising. On the con-

trary, some of the balloons operated by his

company are already being used for adver-

tising purposes.

The first demonstration of this was made
by the dirigible "Parseval VI." which left

its aerodrome near Berlin one evening at

7 130 with a small number of passengers

and with an electric stereopticon attached to

the car. Thirty different advertising le-

gends were shown in rotation while the

balloon cruised above the city for nearly an

hour and a half at a height of about 500

feet. The surprise created by these changing

aerial signs can well be imagined, even

among progressive citizens of Berlin.

PARSEVAL VI DOING AN ADVERTISING "STUNT"
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Electric Trains for the Giovi Tunnel

The Giovi tunnel in Italy is situated be-

tween the stations of Pontedecimo and Bu-

salla on the line between Genoa and Milan.

The traffic is very heavy, this being the most

important line between Genoa, the greatest

shipping center, and Milan; the greatest

manufacturing center of Italy. In addi-

tion to general freight and passenger traffic

hundreds of cars of coal are daily sent over

the Giovi line from Genoa to Milan. Elec-

trification became necessary on account of

the impossibility of coping with the increase

in traffic with steam locomotives. The arti-

ficial ventilation of the tunnel, owing to its

great length, could not be improved any

more and the condition of the atmosphere in

the tunnel was such that an increase in the

number of trains or steam locomotives

would endanger the safety of the service.

The new Giovi locomotives, of the West-

inghouse type, are built for freight service

and have a normal operating speed of 28

miles per hour. They can also be used for

passenger service, as their speed capacity is

as high as it is considered safe to use on

the Giovi line. The locomotives have also

a fourteen miles per hour speed, which is in-

tended for switching purposes and for re-

generating power when the trains are run-

ning down hill.

The picture herewith shows one of these

locomotives drawing a train of considerable

length. The locomotive weight is not more

than 60 tons, normally, but this can be in-

creased to 75 tons by means of ballast to

allow the locomotive to pull heavier loads.

Yarn Singeing by Electricity

Another triumph of electricity in textile

manufacture has to be recorded. The singe-

ing of yarns has hitherto been carried on by

the process known as "gasing." But with

this operators have to contend against dif-

ficulty of control and fouling of the air. A
machine for yarn singeing by electricity has

now been introduced. The actual burning

takes place in an insulated platinum-alloy

tube, electrically connected. The fluff and

upstanding fibers are quickly removed, with-

out in any way damaging the yarn itself.

The process is quick and clean, and. of

course, gives off no evil iumes.

ELECTRIC LOCOMOTIVE AND TRAIN ON THE GIOVI TUNNEL ROUTE



The Tropical Trolley Trouble
By EDGAR FRANKLIN

I.

The hotel, perhaps, should be called El

something, or the Casa something else.

As a matter of fact, it is simply Ruiz's,

just as it has been for twenty-odd years;

and at that it is the most comfortable hos-

telry in Bonhora, if not in the whole of

equatorial America.

Big and white, it stands almost on the

shore of the little republic's seaport city

of San Felipe. It boasts, in addition to its

conventional patio, a broad veranda on the

ocean side; and there the shadows are deep

and cool and soothing.

But the shadows seem to soothe neither

March nor Williams this early afternoon.

These two, sitting here awake while the

rest of San Felipe enjoyed the siesta their

Northern bodies refused to accept, were

silent, to be sure; but it was the silence

of angry, pitch-black gloom. March, small

and dark and wiry, drummed upon the

table between them until his partner's

nerves snapped out with

:

"Stop that, will you ! It's too confounded

ridiculous
!"

"What? The drumming?"
"No ! The whole business ! The—

"

And there Williams stopped. It hap-

pened that they were no longer alone. Al-

beit that at this hour every good citizen of

San Felipe was wont to snore comfortably,

someone had stepped softly to the veranda

from the depths of the house. Now, be-

fore they could turn, a voice split the sleepy

stillness

:

"Well, by the piper that played before

Moses ! So this is what became of you !"

Together they whirled about. Together,

they leaped to their feet. And together

SOMEONE STEPPED SOFTLY TO THE VERANDA FROM THE DEPTHS OF THE HOUSE
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they wrung the hands of a calm, powerful

person in white—a man of perhaps thirty-

five. And some five minutes later as they

thrust him into a chair, one definite sen-

tence in March's voice detached itself from

the babel of words

:

"The New York police department in

Bonhora !"

The stranger, having mopped his fore-

head mechanically, grinned.

"Who are you after, Beston?" Williams

asked eagerly. "Whoever escaped to Bon-

hora, that they had to send a detective
—

"

"Hold on! I'm not here officially, you

know!" Beston protested. "I'm supposed

to be on sick leave. I've been in bed for two

months, and the doctor sent me down here

to lose half my pay for another one and

get warmed through. That's all. But you

two ! I haven't seen either of you for

three years. I—what the dickens ever

brought you here?"

A queer little chill seemed to come into

the afternoon heat. March glanced at

Williams and Williams at March, and the

latter said sourly

:

"We came down here to invest our little

savings and—some other peoples'—and

build 'em a trolley line."

"And?"
"We built it. It runs from here to

Querero—40 miles of single track with ten

turn-outs. It opened for business ten days

ago.

"And?" Beston repeated, looking curi-

ously from one acid face to the other.

"And it's due to close up about ten days

hence !" Williams snapped.

"Well—why?" Beston asked, placidly.

"Because somebody hereabouts doesn't

like the idea of a trolley line, it appears.

They're working to bust this one. They

tear down our overhead wire every other

day, regularly
!"

"Why not lock 'em up and—sort of stop

worrying about it?" the detective asked

wonderingly.

Again the queer look passed between the

partners. They ended by drawing their

chairs close to Beston on either side ; and

at a nod from his associate March said

crisply

:

"We're not advertising this thing, Beston,

but you'd better hear about it. You won't

have anything to suggest, because you're a

professional detective ; but—well, the trouble

is just here. Every other day—it has hap-

pened four times now, and it's due to hap-

pen today—somebody just takes hold of our

overhead wire and smashes it. The funny

feature is that the somebody is never around

at the time."

"What?"
"It's a fact. The trick has been pulled

off four times now, usually about 20 min-

utes before a car was due to pass. It has

been right out in the open country each

time, the ground is soft as muck—and

yet there isn't a footprint anywhere in the

neighborhood
!"

Mr. Beston's interest seemed to quicken.

He leaned forward and stared at March.

"Do I understand that somebody has been

yanking down your wire?"

"Yanking it down—or up—hard enough

to snap it, at all events."

"It isn't smashing of its own weight, or

because it's poor quality, or something like

that ?"

"It certainly is not."

"Well, then," laughed Beston, "some-

body simply walks along the ties, pulls it

down and walks off along the ties. There

goes the no-footprint mystery."

March stared at him with dry disgust.

"Beston," he said, "did you ever see a

trolley wire come down and hit the

ground and the rails? Was there a certain

amount of activity in the neighborhood at

the time ? Did you happen to note anyone

dancing accurately from one tie to another,

four feet apart, while the live wire was

crashing and thrashing around at the rate

of a million twists per second?"

"I suppose a man would be rather likely

to step off the tracks, wouldn't he?" the

detective chuckled thoughtfully. "Well,

then, somebody stands beside the tracks at

a safe distance—"

"But they don't ! There isn't a sign of

a soul anywhere in the neighborhood."

"Are you dead certain of that?"

"We've looked over every inch of ground

for hundreds of feet."

"Then somebody comes along in an aero-

plane or a balloon and yanks it up."

"We thought of that, you know," March
said, with all seriousness. "There isn't such

a thing in the country. If one ever turned
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up, it would be heard of all over Bonhora
within two hours."

"Well—does it—does it always happen

at the same spot?" Beston asked, in some
bewilderment.

"Twice at the Marosa bridge. Once at El

Toro. Once at Casima, outside the village.

Always about this time in the afternoon,

and nobody saw anyone about in any in-

stance." Williams supplied.

"But you've had the line watched?"
"Murdock, our foreman, went up to the

Marosa bridge," March said, tensely.

"Something knocked him off the bridge and
into the stream. When he landed there

nobody was in sight and the wire was
down."

For a moment, Beston stared.

"Where's Murdock?" he asked. "Or is

this all a cheap joke on me?"
"It's no joke, and Murdock's in the hotel."

said March, rising. "Wait !"

II.

It was some five minutes later that

March returned with one somewhat wan-
looking Irish-American citizen, palpably

filled with quinine.

Beston looked hard at him some two or

three minutes before:

"So you're the man that was knocked off

the bridge?"

"I was that."

"Well, what knocked you off?"

"Av I knew that, d'ye suppose I'd not

have caught it?" Murdock inquired.

"Umum." Beston smiled a little. "Tell

me about it."

"It was after the first bust, up at Marosa,"

Mr. Murdock said, tersely. "I went there

to have an eye out an' catch the feller that

pulled down the line. Well, there's the

trestle up there, and I was standin' on the

edge of it, lookin' about, back and front

and sideways. There wasn't a livin' soui

in sight."

"Nor overhead, either?" Beston asked

curiously.

"Nor overhead, either. Nor, what's still

more, behind me. And then somewan hit

me on the back of the head with a club, and
I went down in the water and the rocks.

When I got my wits, I was climbin' up-

stream t' get away from the wire, bangin'

around up there."

"And there was still nobody in sight?"

"Not a soul ! Nor the footprints of wan !"

"That the whole story ?"

"It's all I know, except that I lost me
rubber gloves whin I fell and it was black

night before we could get a car by the

spot."

"Well—that's all, Murdock," Beston said.

"It's not quite all," said the gentleman,
sourly, "for the chills I got bid fair to

stick till me dyin' day."

He left; and Beston, whistling softly,

said nothing until March exploded:

"We've lost four full half days in ten

days of operation. At this rate, we'd have to

have a repair crew that would eat up the

profits of three lines. We have every pros-

pect of queering the new service altogether

and—"
"And how was it done ?" Williams asked.

Mr. Beston threw up his hands.

"Good heavens ! I don't know how it

was done—a spook, or an invisible flying

machine, or a translucent, sky-blue roc tang-

ling his claws in the wire. That's not the

point. The point is that you have an enemy
and that enemy is going to put you out of

business. Who is it?"

"We haven't an enemy in the whole re-

public."

"Bosh ! Who opposed your new line."

"Nobody. The whole country was tickled

to death at the innovation. The Government
has shown us every courtesy, and the popu-
lace even hired bands and played tunes all

along the line when the first car went
through."

"Well, who wants to acquire your line,

then?"

"Not a soul in the place. It's the first

real American enterprise in the country,

and it's too big for any loose native capital

to buy, even if they wanted it. It's too

small for outside money to bother with.

That's the cold truth, Beston, whether you
believe it or not. We canvassed every inch

of every possible situation before we even

bought a rail."

"Very well. Who's contemplating a

revolution? Who's opposed to the Govern-

ment ?"

"Beston," March said gently, "this is a

banana republic, but it isn't a fictional one.

There is no revolution in sight and never

has been. All the really big men are in the

Government now or have their hands full
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with their plantations, and they're all

sleepy and happy. They're glad as can be

to have a trolley line, and if we have only

reasonable business, the Government's go-

ing to finance half of the next one. And

everybody has done everything in their

power to smooth the way for us and
—

"

"Well, confound it ! Who did your line

drive out of business, then?" Beston de-

manded desperately.

"Only the mail coach line," Williams

laughed grimly. "That was run by an old

chap and his two sons. They all wanted to

get out of the business, and we bought

them out at their own price. They pur-

chased a plantation with the money, and

they write us a letter of fervent thanks

every day, everLnow."

"It seems to be a lovely, happy little

country." the detective commented, dryly.

"Everybody's satisfied but you—"

"And we're so satisfied that we'll have to

jump back to New York if this keeps up."

March sighed. "Even now one fool news-

paper has begun to demand that somebody

start a new coach line, so that people with

a real earnest desire to go to Querero can

make the trip."

"Yes?" Beston asked sharply. "Who's

behind the paper? Why are they demand-

ing it? What have they against you?

Who—"
Williams laughed hopelessly.

"You don't understand, Beston," he said.

"This isn't really a demand, and we know

the fellow who runs the paper intimately.

He fairly sobs in print over our failure to

put up a good service, and he asks that some

public-spirited citizen start the stage-coach

line temporarily—just until we're in fine

running shape."

For a time, Beston whistled softly. Then

he shrugged his shoulders.

"I fear, fond children, that you're both

mistaken," he smiled.

"But we are not!" Williams said. "We

have absolutely no enemies ; and if we had

a whole raft of them, how the dickens could

anybody do a job like that, over and over,

without ever going to the spot or
—

"

"I didn't mean it in that way," the de-

tective smiled. "I meant that your equip-

ment isn't as good as you fancy. It's smash-

ing of its own accord."

"Then you can lose that notion, too!"

March said hotly. "Money can buy no bet-

ter stuff than we have put in that line,

and—"
He stopped there. Murdock had shuffled

out to the veranda, and his eyes were wide.

"The power-house is on the 'phone!" he

stated hastily. "Jones just called up from

Marosa !"

"What?"

"Yes, sir !" cried Murdock. "The blasted

wire's down again
!"

(To be concluded.)

Illumination of a Flower Shop

An exceedingly artistic lighting ar-

rangement for a conservatory or flower shop

is here shown, reproduced from a picture

in Mitteilungen, a publication of the Berlin

Electricity Works. The room is lighted

APPROPRIATE FLOWER SHOP LIGHTING

principally by a cluster of suspended minia-

ture lamps which harmonize perfectly with

the flowers and foliage. The lamps are

partially enclosed in little calyx-shaped

metallic shades and themselves present al-

most the appearance of a spray of blos-

soms.



Electric Block Signaling
By SIMON DEUTSCH

Part VII

Railroad signaling is generally broadly

divided into two parts, namely, block signal-

ing and interlocking. Interlocking is used

where two roads or more cross each other

at grade, or where a great many tracks con-

verge, and is a method by which a number

terminals it was soon found to be an

absolute necessity. Without it the exces-

sive cost of keeping men at the switches

in the yards, the danger of collisions be-

cause of imperfect hand signaling and the

necessary delays to guard against these dan-

FIG. 25. INTERLOCKING PLANT ON AN ELEVATED RAILWAY

of switches and signals operated by levers

from a central point or controlled there-

from, are so connected with relation to each

other, that in their normal condition a

"Stop" signal is displayed to every train

approaching the interlocking, and the

operator must follow a predetermined se-

quence in setting up a route for a train.

Interlocking was first introduced in the

United States about 1870 and although its

progress at first was very slow, yet

it was sure, as at large passenger

gers, generally put a serious embargo on

traffic. The question of interlocking there-

fore was one of economy even more than

one of safety, and interlocking plants were

introduced mainly at terminal yards, junc-

tions, and crossings. At grade crossings be-

tween two or more roads it economized in

time, fuel and wear, by making it unneces-

sary for every train to stop before crossing,

as was formerly required. As the speed of

trains increased, interlocking was found to

be of great economy at all points where
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FIG. 26. TYPICAL INTERLOCKING PLAN,
SINGLE TRACK CROSSING

much switching was done, for it obviated

the slackening of the speed of fast trains,

and our best lines now have interlocking

plants at their busiest points.

Practically the first plant that was in-

stalled in the United States was placed in

service in 1874 on the

New York Central and

Hudson River Railroad

and remained in service

until 1888. This inter-

locking plant, which was

entirely mechanical, was

very similar to the earlier

plants used in England,

that country being the

birthplace of interlocking.

The Pennsylvania Rail-

road was also early in the

field in introducing inter-

locking in this country but

it sent to the well known
firm of Saxby & Farmer,

of London, England, for a

complete machine, which

was placed in service on

the New York division in

1875. The following year

the Saxby & Farmer

Company sent a complete

model of their system of

interlocking and block

signals to the Centennial

Exposition in Phila-

delphia, which perhaps

did more than any other

one thing to acquaint railroad officials

in this country with the systems of inter-

locking and block signals which were then

extensively used on the European railroads.

Soon after this the elevated roads of New
York were built and at the most import-

ant points interlocking plants were installed.

In Fig. 25 is shown an interlocking plant

on an elevated road.

The layout of a simple interlocking plant

such as ordinarily exists where one road

crosses another at grade, showing the ar-

rangement of signals, derails, etc., is illus-

trated in Fig. 26. When a train approaches

a crossing and is to proceed, then, in order

to display the proper signal, it is necessary

for the operator to move certain levers in

their predetermined sequence. It is not in

his power to display ''Proceed" to any train

without locking the levers controlling the

signals and derails on tracks having con-

flicting train movements, and the "Stop"

signals remain displayed to trains on all

other tracks and cannot be changed until

the above train has moved beyond the in-

terlocking plant, after which it is first nec-

i§t«s*5*sj|ps

, ^ '" -- ^ 3&^^

FIG. 27, ELECTRIC INTERLOCKING MACHINE
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essary for the operator

to restore the "Stop" sig-

nals on the route which

has just been in use, be-

fore he can set up a clear

route for any other train.

Interlocking plants ex-

tend their operations out

on each track to a point

at which a "Distant' sig-

FIG. 28. BACK

nal is displayed to an en-

gineer of an oncoming
train, to remind him that

an interlocked crossing is

about half a mile ahead,

and that he must stop or

"Proceed Under Caution"

as may be indicated by

this signal. The "Distant"

signal is the one with the

fishtail blade, and shown
in Fig. 26, as being the

ones located farthest from
the crossing. The "Home"
signal which is used to

verify the "Distant" sig-

nal is placed about 500
feet from the crossing and

just ahead of the derail

as shown, so that should

the engineer disregard both the "Distant"

and the "Home" signal, his train will be

derailed in order to prevent it from collid-

ing with another train at the crossing.

This derail which is a form of a switch,

disconnecting the main rail, is so inter-

locked with the other levers of the inter-

locking machine that it will be set to de-

rail a train when the signals show "Stop,"

and it is impossible to change the sig-

nals to show "Clear," without first closing

this derail so as to make the main line track

continuous.

In order to prevent the man in the inter-

locking tower from throwing a switch

under a train after it has passed the "Clear"

signal and entered within the interlocking

limits, steel bars, of about 50 feet in length,

called "detector" bars are placed so that

the wheels of a train will . prevent the

tower man from raising this bar which in

turn will prevent him from throwing the

switch. Detector bars are still used on most

of the mechanical interlocking plants, but

other methods have superseded this where
traffic is heavy.
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VIEW OF ELECTRIC INTERLOCKING MACHINE,
CASE REMOVED

The next step was "Time Locking,"

which consisted of an arrangement making
it necessary for a certain time to elapse be-

fore signals which were set at "Clear,"

could be changed to "Stop." This allowed

the train ample time in which to pass

through the plant. However, as the traffic

and speed increased these methods became
unsatisfactory, and it remained for the

"Electric Lock" to solve the problem as to

safety, speed and reliability. It is here that

the track circuit again performs an im-

portant duty in conjunction with the elec-

tric lock. With this combination when a

clear route has been given to an approach-

ing train, the apparatus passes beyond con-

trol of the. man in the interlocking car so

far as moving of the switches is concerned

while the train is within the limits of the

interlocking plant. The signals, however,

can be set to "Stop" position at any time,

as it may be necessary to protect a train

within the interlocking limits from follow-

ing trains.

The fatigue incident to working mechani-

cal levers at a busy interlocking plant is
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often severe, so that if the plant is large,

it is sometimes necessary to employ quite a

few men on each of the three shifts of eight

hours each. Further, the distance at which

signals, switches, etc., can be operated

mechanically, is limited. Thus as the in-

terlocking plants grew larger it became

necessary to operate them with some, kind

of power. Power operation of switches and

signals, generally termed "Power Interlock-

ing" first came into use with the electro-

pneumatic block signals. Although a great

deal of success was attained by the use

of compressed air controlled by electro-

magnetic valves, still the system was not

flexible enough. The moisture in the air

condensing in the pipes would freeze in

cold weather and often interfere with the

proper working of the plant. Furthermore,

this called for two kinds of power and con-

sequently tended to complicate conditions.

Again it remained for electricity to solve

the problem, and "All Electric" interlock-

ing plants were built, and at the present

time more of these are being installed than

of any other kind of power interlocking. Of

course the mechanical interlocking plants

outnumber by far any other type -of in-

terlocking plants, in that they are most

economical in first cost and maintenance

for points not having heavy traffic. The

"All Electric" interlocking plant did not

come into general use until about 1900, but

it is now rapidly supplanting practically all

other forms of power interlocking plants.

In Figs. 27 and 28 are shown two views of

an electric interlocking machine as used on

the electrified portion of the New York Cen-

tral and Hudson River Railroad.

It is hoped 'that this article together with

the foregoing ones will serve to give the

reader who is not familiar with the subject

of block signaling or interlocking, some

idea of the reasons for the existence of this

extensive and highly interesting art. The

subject of signaling now engages the atten-

tion of some of the best engineering talent,

and the signal companies of this country are

employing millions of capital
;
part of which

is appropriated for the solution of new prob-

lems which arise from day to day. Their en-

gineers as well as those of the railroad com-

panies have met and are meeting innumer-

able intricate problems with brilliant suc-

cess. In the comparatively short period of

development in the field of signaling, a great

deal of ingenuity has been directed towards

the development and improvement of ap-

paratus to a highly scientific stage, and has

been probably carried further than actually

justified by operating conditions. There is

now a general feeling in favor of simplify-

ing the art and creating a more popular

interest in this work, all of which will in

turn encourage better and broader develop-

ment.
(The End).

New Fire Alarm System

A new system of fire alarm to send in an

alarm when fire starts in a building, and do

this while the fire is in the "water bucket

stage," as insurance men say, has been pat-

ented. The system is based on the principle

that air expands when heated. The air

alarm portion consists of a small hollow

wire or copper alloy, one-eighth of an inch

in diameter. To protect this hollow wire

if cut or injured, a tiny insulated

wire conductor is run in it. If the hollow

wire is cut or broken, the electric circuit in

the little wire is broken and a "trouble

alarm" is sent to the alarm company head-

quarters, fire headquarters hearing nothing

about it.

Loops of the hollow wire are strung

around the ceiling or concealed behind

molding of the rooms, houses or buildings to

be protected, the loops ending in a detector

which is a disk containing a diaphragm.

If a. fire starts in the room the air in the

hollow tube expands suddenly, pushes

against the diaphragm and sets off the fire

alarm b >x. In case of a slow change in

temperature the diaphragm is not affected

as a small hole into the air chamber allows

the air pressure in the wire and room to

equalize. Sudden expansion of the air such

as a fire would cause, however, actuates the

diaphragm.

With the "thermostats*
9 now i" ,se the

air about the thermostat must re^ jh an ej

treme temperature of 160 F. before the

solder melts and causes an alarm. The new
system would work promptly even if the

fire started in a room at zero temperature.

A recent consular report from Shanghai,

China, gives the wages of Chinese elec-

tricians as 40 cents a day in United States

currency.
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AUTOMATIC TROLLEY REVERSER

Automatically Reversing the

Trolley

Battles with Dust and Snow

An ingenious switching device is used in

the Los Angeles, Cal., depot of the Pacific

Electric Railway. Trains are allowed from

three to five minutes to get in and out of the

depot, and often consist of four or five cars.

The switching device saves time by turn-

ing the trolley automatically with the move-

ment of the car. Inverted troughs are ar-

ranged like a Y switch, as illustrated.

These troughs are lined with sheet cop-

per which is connected to the trolley wire;

the wheel therefore re-

ceives current from any

point on which it may
bear while moving in the

trough.

When the motion of

the car is reversed, the Y
trough forces the trolley

wheel to the end of the Y
until it is at right angles

to the car and the further

movement of the car

draws it back through

the other branch of the Y,

finally restoring it to the

trolley wire, but in the

opposite position.

One of the problems of street railway

companies is to keep the roadbed free from

dust in summer and clear of snow in

winter. A McGuire-Cummings car de-

signed for both seasons without much
modification is here illustrated. The snow

plow can be readily removed, while the car

serves as a sprinkler during the summer.

When heavy snow comes the weight of the

water tank makes the car heavy enough to

give it sufficient tractive force to plow

through the drifts.

COMBINED SNOW PLOW AND SPRINKLER CAR



A "Conversational" Subway
By C. B. EDWARDS

Within the next few months there will be

opened a "Conversational Subway" which,

regardless of snow, sleet or hail, will trans-

port through a continuous wooden conduit

over 300 miles in length the voices of 99

individuals at the same time. In addition,

the same underground route allows 296

telegraphers to send messages while the 99

individuals are telephoning. Those who have

had "party line" service would undoubtedly

consider it enough to have 99 receivers

clicking off the hook without almost 300

telegraph operators "hanging on the line."

Making the final and important connect-

ing link between the cities of Washington,

Baltimore, Wilmington, Philadelphia, New
York and Boston, this new undertaking is

nothing more or less then a lead covered

cable containing the copper conducting

wires and measuring less than three inches

in diameter.

New York, Boston, Philadelphia, Chicago

and Milwaukee have tasted of the advan-

tages of underground telegraphic and tele-

phonic service and for several years past,

resulting in uninterrupted service year in

and year out. Not until the winter of 1909

however, was it fully demonstrated that the

underground conduits were so vastly supe-

rior to the aerial wire stringing in point of

service. During the inauguration of Presi-

dent Taft in Washington, a fierce blizzard

sprang up which quickly put a stop to all

railroad traffic; all communication by wire

was paralyzed at once and the peculiar

combination of sleet and cold tore down

mile after mile of wire by sheer weight.

Add to this the effect of a 30 or 40 mile

gale and some idea of the widespread havoc

wrought may be gained. Communication

was not only impossible for the present

but prospects for the restoration of the ser-

vice within less than a week were not good,

as was subsequently proved. Meantime no

news of the inauguration was possible to the

outside world and not until the wireless tele-

graph was called to the aid of the press did

a single bulletin arrive at the newspaper

offices of the big New York dailies. The

blizzard registered no effect on the under-

ground conduit service afforded between

New York and Philadelphia, and their com-

munication went on uninterrupted.

To provide against the recurrence of such

a contingency the American Telephone and

Telegraph Company decided to connect

Philadelphia to Baltimore and Washington

and give perpetual communication between

these great centers of commerce and popula-

tion. To carry through this plan meant

the digging, conduiting, and covering up

of over 100 miles of telephone cable. The

enormity of the task before the great or-

ganization was evident, but with system and

the aid of the best engineers the work has

gone steadily forward till the end of this

part of the undertaking is already in sight.

It should be remembered that laying a

telephone cable is not simply a matter of

reeling off the requisite length as a cable

ship would do and burying it under a few

feet of earth. First the route must be sur-

veyed, then after the ditching has been

staked out in the wake of the surveyors the

laborers are put to work and a trench vary-

ing from four to five feet in depth, accord-

ing to the soil conditions encountered,

opened. The next part of the procedure is

to level up the ditches and lay the wooden

conduit pipes. These pipes, termed pump-

logs are laid four side by side in the

trenches and the earth filled in over them.

When this has been completed, manholes

are located at intervals of 500 feet and the

telephone cables drawn through and

spliced.

As the manholes are the only means of

access to the cables once they are laid they

assume great importance in a work of such

magnitude and consequently much planning

and designing was put on this feature of the

job alone. Over 1000 of these manholes or

"splicing boxes" were required and the con-

crete type with expanded metal reinforce-

ment was designed especially for the task

in hand.

To provide cement material for manhole

slabs, concrete posts, and other special
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PUTTING THE WIRES UNDER GROUND

work, a large concrete plant was estab-

lished at Baltimore especially for this pur-

pose. It was found necessary for this con-

crete plant to put out material for 25 man-
holes each day to keep up with the steady ad-

vance of the three gangs of men laboring on

the same work in three separate states.

From this number of manholes constructed

each day it is possible to gather some idea

of the speed with which the work was
carried forward by the combined construc-

tion forces. Putting in manholes at inter-

vals of 500 feet and building 25 each day

would show that the work was carried for-

ward at the rate of 2.3 miles a day in-

cluding stream and bridge crossings. As
four conduits are laid side by side in the

trenches over nine miles of conduit was
laid each working day.

Between Wilmington, Delaware, and the

District of Columbia, 50 bridges were

crossed, each bridge presenting its own
peculiar difficulties to the crossing of the

conduits by hangers under the structure or,

where this was not possible, by nailing the

four wooden pipes containing the cables

to the floor. In every case the cables were

thoroughly protected and the average in-

dividual crossing one of the bridges over

which the cables will soon carry their

countless messages would scarcely realize

that the innocent looking creosoted wooden
box contains several hundred connections

between New York, Baltimore, and Wash-
ington. Even one maliciously inclined to

cut off all communication would find it no

easy job to go through the wood coverings

and the steel armor which protects all the

cables wherever they are exposed to view.

The cable proper, while presenting the

same external appearance and dimensions

as the present cable between New York and

Philadelphia, is quite different from any

cable hitherto installed. The copper wires

are larger and so arranged that from each

two pairs of the large gauge wires it is

possible to secure three complete telephone

and eight complete telegraph circuits.

There are, in addition, a number of pairs of

smaller wires contained within the lead

sheath which are intended for the toll ser-

vice between the intermediate cities along

the route although they may be used for

telegraph service with equal facility. At

intervals along the cable the wires are sup-
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plied with "loading coils," the recent in-

vention of Prof. Michael I. Pupin of Co-

lumbia University, and described in the May
issue of Popular Electricity. They tend

to do away largely with the sounds which

interfere with distinct telephonic communi-

cation for long distances.

An interesting feature of the laying of

this cable is that as each of the three sepa-

rate construction forces are rapidly drawing

closer and closer to the points of final con-

nection they are traversing the exact route

which was chosen by Prof. Morse, the

father of the telegraph, for an underground

telegraph line between New York and

Washington when "chained lightning" was

in its first stage of taming to the services

of man.

Testing Grain Stalks With a Saw
By ALBERT SCHEIBLE

Few problems are more vital to the wel-

fare of the grain raiser than that of guard-

ing against loss by the ravages of insects

exterminating the parasites and by deter-

mining what varieties of plants will best

withstand their attacks. That there is a de-

cided difference in the power of resistance

of different species of the same cereals to

the devastating insects or fungi was known

some 50 years ago ; but with the continual

/

y-
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MINIATURE ELECTRIC SAW USED BY DR.

STRANAK FOR TESTING GRAIN STALKS

and of parasitic fungi. All over our coun-

try the various agricultural experiment sta-

tions have for years been endeavoring to re-

duce these losses, both by finding means of

developing of new varieties and the changed

conditions met in different localities, there

still is much to be learned as to their com-

parative powers of endurance. In basing



POPULAR ELECTRICITY 141

such comparisons on actual records of the

percentage lost through such causes during

a season, it may take several years to show

definite conclusions and by the time these

are reached the varieties tested may have

proven unpromising for other reasons. If

there was some way of determining in ad-

vance the susceptibility to the devastating

influences much time and loss might be

saved.

One way of making such an advance com-

parison would consist in noting the difficulty

of penetration of the various stalks, for the

insect which would harm the cereal must

first bore through the surface of the stalk

or scratch it away. So, also, the spores of

fungi (such as the so-called "rusts"), after

being blown against the stems, must get a

hold through the outer protecting layer. In

either case, the toughness of this outer layer

should indicate its probable resistance to the

ravaging influences.

Reasoning along this line, Dr. Fr. Stranak

of the Bohemian High School at Prague has

built a miniature electric saw with which he

can compare the stalks of different cereals.

Unlike our usual power-driven saws, the

saw itself is not driven back and forth in

Dr. Stranak's arrangement, but the little

carriage on which the stalk rests is drawn

to and fro under the saw by an electric mo-

tor. The runner on which the carriage trav-

els is pivoted on a sharp block and tilted

more or less by varying the weights put into

a pan at the end of a string attached to the

carriage. Of course the saw itself has ex-

ceedingly fine teeth, too fine to cut the stalk

at all unless somewhat pressed against it,

and the weights needed to secure this pres-

sure show the comparative toughness of the

stalk, or at least of its protective coating.

Tests made with this apparatus have already

shown that Dr. Stranak was right in as-

suming that the greater the weight required

to make the saw cut stalks of a given size,

the better the resistance of the stalk to fungi

or insects. For instance, figures on seven

different varieties of wheat stalks show that

these withstood the ravages of the wheat fly

during 1910 in substantially the same ratio

as that of the saw pressure required to cut

them, so that the clever Bohemian profes-

sor's miniature saw ought to prove a great

time and money saver for those interested in

testing and raising cereals.

Windmill Plant of an Old English

Church

Probably one of the most novel methods

of providing lighting for a church is that

employed at the old Coseley Church situated

a few miles out from Birmingham, England.

About 600 feet from the church is the

OLD ENGLISH CHURCH AND ITS WINDMILL
PLANT

mouth of a disused coal mine around which

are huge piles of tailings. Upon one of

these a steel tower 60 feet high is erected

and a windmill eighteen feet in diameter

installed. At the base of the tower in a

small house is an electric generator which

is run by the mill. The current thus gen-

erated feeds 27 lamps in the church, two in

the chapel, two in the vestry; operates a

motor for pumping the pipe organ and also

lights 30 lamps in the rectory. A storage

battery in the rectory is a part of this unique

lighting plant.

Platinum Makes Gold Seem Cheap

The demand for platinum in the electrical

industry, together with the requirements for

it among jewelers, dentists and photogra-

phers, have caused the price, according to

recent quotations, to go to $43 an ounce for

hard metal or the alloy with the metal,

iridium. This price for platinum makes

gold a cheap and common metal, the latter

being worth $20.67 an ounce.
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A Three Color Stereopticon

With the development of the electric

projecting arc and the high power tungsten

lamp, new fields of usefulness have been

opened to the stereopticon. This has natu-

rally led to perfections in the stereopticon

itself, not the least important of which is

the recent invention of a Frenchman by

the name of Andre Che-

ron who has developed an

electric color stereopticon

and camera combined. By \

the use of this outfit three

different negatives are
used as slides and pro-

jected on the same spot on

the screen.

sions on the paper, one on top of another.

Those parts of a yellow and a blue plate,

for instance, which overlap in printing leave

a green; blue and yellow mixed as is well

known, makes green. Similarly yellow and
red make orange, blue and red make violet,

etc. Consequently, when properly made the

three plates may be made to print almost

any color or shade desired.

Now, coming back to

the stereopticon. When
the negatives are taken,

using the device as a cam-

era, what are known as

achromatic lenses are

used in the three openings

in conjunction with what

are known as colored

In the projection of the

pictures on the screen the

principle followed out is

the same as that employed

by the photo engraver who
makes the color plates for

magazine covers, etc.,

which are printed by the

so-called three color proc-

ess. There are three pri-

mary colors used in this

kind of printing—red, blue

and yellow. The engraver

makes three cuts of a pic-

ture, one to bring out the

yellow, another the blue and a third

the red features of the picture. These

are worked up with great care and shaded

off to almost nothing at some points and left

strong at others. Then the printer takes the

three color plates and makes three impres-

THREE COLOR STEREOPTICON
AND SOME OF THE LAN-

TERN SLIDES

screens or filters, so that

the rays of light from the

copy are screened or fil-

tered before reaching the

sensitive plate. Three
negatives of an object are

thus taken on a single

plate. One negative will

then be taken of the yel-

low rays, only, all others

being filtered out by the

corresponding lens and
color screen "violet." The
second negative would be

taken of the blue rays,

the orange filter, and the

third of the red rays through the green

filter.

After development a positive lantern

slide may be made from the three negatives

giving what appear to the eye to be three

only through
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black and white images, but with different

degrees of shading in each. Some of these

are shown in the illustration.

Now, using the camera as a projector, an

arc or tungsten lamp is placed behind the

positive slide and the projector automatic-

ally focuses the light, through the three pos-

itives and their respective openings, upon the

screen, the images being superimposed upon

each other. Each positive allows light of

only one color, red, blue or yellow to pass

through and the resulting picture on the

screen is the result of the three colored

projections, giving all the shades and tints

which could be obtained by the three-color

printer with his three plates.

than was formerly required with a horse,

wagon and two men.

There is a further saving by the vehicle

as regards inspecting and correcting of

faulty lamps. This work was formerly done

by an inspector with a motorcycle, who,

after making a list of faulty lamps in-

structed the driver of the horse tower

Electric Power Wagon

The startling spectacle of two or three

repair men apparently bearing down upon

the observer on stilts, and that, too, at auto-

mobile speed, may become a common sight

when double-deck electric tower wagons

come into extensive use. The one shown in

the picture is used by the Philadelphia Elec-

tric Company for repairing arc lamps and

other line work.

This wagon is the only one ever built

which may be operated either from the usual

driver's seat, or from a seat which is 13 1-2

feet above the ground. The driving mech-

anism is so arranged that from either po-

sition the driver may control the vehicle

perfectly as regards steering, applying

power, brakes, etc.

The vehicle is equipped with platform

which may be readily swung to either side

of the vehicle extending six feet from the

center of the tower. By use of this, the

driver is enabled to trim not only the lamp

close to the curb, but the inside lamp as

well. The bridge in any position will carry

at the extreme end 700 pounds without any

perceptible deflection.

This car, which is a Commercial truck,

electric driven, has proved satisfactory re-

garding reliability and economy. Roughly

speaking, this economy is obtained by the

fact that it is operated by one man, thus

eliminating the man formerly required to

hold the horse while the trimmer worked on

the lamps. The Philadelphia- Electric Com-

pany asserts that it actually does the work,

with one man in 33 1-3 per cent, less time

ELECTRIC
TOWER
WAGON

«^*q

wagon as to their location. Inspection is

now done by the tower wagon, again

eliminating a man and the motorcycle.

This inspection and correction of lamps is

accomplished by the electric vehicle in 3-5

the time formerly required by the horse and

motorcycle method.

The Stavanger Elektro-Staalverk Bolaget

is the name of a new company which has

been formed at Stavanger, Norway, with a

capital of $120,000, to establish a plant for

the electrical production of steel. The plant

will have an annual capacity of 3,000 tons,

and will be mainly devoted to the production

of steel for shipbuilding purposes.
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He Wanted the "Tellingfoam" No
More

Mr. A. S. Hibbard, until recently general

manager of the Chicago Telephone Com-

pany, vouches for the authenticity of the fol-

lowing letter, which was received by the

company's Elgin manager from a subscriber

on a farmers' line some distance from that

city. The letter, as printed, was not altered

in any way and is an example of unpremed-

itated humor. Here it is :

"Dear Sir: Latest month Im tell it the

manager I no want the tellingfoam no more.

Before she had it the tellingfoam I have

"VEN DE BELL TINKLES, I TAKE DER HOOK
OFF DER NAIL"

some repairing men from Elgin for dinners

or supper, but she is not satisfaction with

the too much little salarie from the com-

pany she take the repairing men for board-

ing, so I make it no cent no more.

"Latest month I pay $2 at charges and I

owing only 45. I tell her if some peoples

tellingfoam from hotel let them know it,

Now she coming with 50c toll for what it is

I dont know. I want no paid it to take the

tellingfoam out or shut open the connec-

tioning. I wont no paid this month any-

how.

"I notification her 16 days.

"It is better you look in the matter. I

no sure no body in mine house tellingfoam

this month.

"I never use him.

"I tink minselluff this a robber and a tief

business. Anny how it makes me a damn
nonsense and troubelings. Ven der pell

tinkles I take de hook off der nail and I

listen to none of my business. Some neigh-

bors, foolishness women telling quvestions

about a new sunbonnet she yust bought but

dident pay for it yet or maybe else one says

for a hollufah hour T dink its going to rain

Mrs. Smith is going to soon have it a new
Gas stove mit leaks in it. I dont know vich

aindt it.'

"Dere is too much expenses and rubber-

necks connected mit tellingfoams. Come vid

a ax and unscrew it from de vail off or 1

kick it in der faces. I am shust mad mit

angriness about der whole damn bizziness.

"Yours truly, Good day."

Largest Storage Battery in the

World

The Consolidated Gas, Electric Light and

Power Company of Baltimore, Md., will in-

stall an enormous battery to be used for

emergency service—the largest in the world.

This battery will consist of 152 cells of

the "Exide" type, each cell containing 133

plates. Each of the 152 lead lined wooden

tanks will measure 4 feet 2 inches in

height, 21^4 inches wide and 6 feet 6%,

inches long, and will weigh, without plates

or electrolyte, 940 pounds. The total weight

of the entire battery equipped with plates

and electrolyte, when ready for service, will

be approximately 1,079,200 pounds.

This battery, when fully charged, will

supply sufficient electric current to light

120,000 twenty-five watt tungsten lamps for

one hour or 240,000 such lamps for 20 min-

utes, having an output of 4,000 horse power.

According to reports from Berlin, Drs.

Leimbach and Loe .vy have succeeded in

sending wireless telegraph messages under-

ground between the potash mines in the

North Harz Mountains over a distance of

about one and one-half miles at a level of

1600 feet below the surface.
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Hammer "Mississippi" type, so called be-

cause the first application of this particular

type was in fishing up a boat load of nails,

barbed wire, etc., from the bed of the

Mississippi River not far from New
Orleans, La.

The smaller illustration gives a good idea

of the size of one of these magnets with

its load of over a ton and a half, consisting

of heavy chunks of pig iron.

All In a Day's Work

Here is a 240-foot Great Lakes steamer

tied up at the docks of the Inland Steel

Company at Indiana Harbor. She carried

a load of 1,960 long tons of pig iron.
_

At

7:35 a. m., or 20 minutes after docking,

two lifting magnets were at work unloading

the cargo onto the dock. Viewed in the

larger picture, these magnets do not appear

to be equal to the task.

One would imagine that it

would be like emptying a

barrel of salt a pinch at a

time. Yet by 5:35 p. m.

the same day the whole
' cargo of 1,960 tons had

been deposited on the

dock in this manner. The

total number of lifts for

the two magnets was

1,281 ; the average load

per lift was 3,427 pounds.

This remarkable record

was made with lifting

magnets of the Cutler- SHOWING THE SIZE OF A LIFTING MAGNET AND ITS LOAD

LIFTING MAGNETS MAKING A RECORD
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Street Lights on Mission Posts curb forming a pleasing background that

offers the right contrast in line and color.

Riverside, one of the most beautiful cities,,

of California, has set a good example in

adorning its thoroughfares with electric

light posts in keeping with the "City Beau-

tiful" idea, and at the same time reminiscent

of the historical traditions of the town.

These street lights are designed on the lines

of a belfry, such as was installed by the

MISSION LAMP POST

Padres in their missions when they made

the first white settlements in the Southwest.

The cross carries three tungsten bulbs, as

shown in the cut. The posts are of rein-

forced concrete and of exceptionally grace-

ful design, the shaft rising from a twelve-

inch square base and tapering as an octa-

gon, the alternate sides of which are con-

cave. Unlike the cast iron lamp posts

which they supplant, they harmonize with

their surroundings, the palm trees along the

Trains that Carry Electric Plants

During the past few years there has been

a marked effort on the part of the railroads

to light more trains by electricity. Explo-

sions of illuminating gas and fires caused

by dripping oil lamps were the direct cause

of this movement towards electric lighting.

The chief dangers of gas and oil for train

lighting exist in time of serious wrecks.

Time and time again the old oil lamps have

overturned, scattering inflammable oil about

and setting the train on fire. In cases where

the cars are overturned and twisted about,

the gas tubes and pipes have broken, caus-

ing serious explosions and the fires started

by the gas lamps quickly follow the trail

of leaking gas throughout the train.

The Chicago, Burlington & Quincy Rail-

road has equipped all its through trains with

electric lighting, 67 of the best locomotives

being equipped with Curtis turbo-genera-

tors. These little steam turbines, which

whirl small but powerful electric genera-

tors, are mounted on top of the locomotive

boiler and take up so little room that they

are hardly noticeable. Each turbine secures

its steam from the main boiler. As all the

coaches are wired and fitted for electric

lights all that is necessary in making up the

train is to lock the cable connections be-

tween the engine and the first coach, an
operation that takes but a second or two.

Plant for Fixing Nitrogen

The Pauling process for making nitric

acid by the fixation of atmospheric nitrogen

is being applied at a new plant in La Roche,

France. Electric energy for the process is

developed from waterpower by four turbo-

generators of 2,000 horsepower each. The
furnaces are arranged in groups of three,

and each has two electric arcs in series.

The air is preheated and compressed be-

fore entering the furnace. On leaving it,

the gases have a temperature of about

i,ooo°C. and contain from 1.1 to 1.5 per

cent of NO. On cooling the latter reacts

with the oxygen to form NO.,, or nitrogen

dioxide. This is absorbed by the water in

absorption towers through which the gases

pass.
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Turbines Reduce Station Cost Heat as the Family Doctor

One effect of the development of the

steam turbine has been the increase in size

of electric units for central stations. It is

now possible to install generators of from

15,000 to 20,000 kilowatts, which is more
than double the size formerly possible with

reciprocating steam engines. Consequently,

a station of a given capacity can now be

built on about half the ground once re-

quired.

Motors Adjust Big Telescopes

Had the astronomer in his search for new
stars and comets to adjust the telescope by

hand his work would be most laborious, and

distract too much from his study of distant

worlds. In the Observatory of Treptow-

Sternwarte, Germany, all of this adjusting

is done by electric motors.

A strong motor below the heavy base

swings the structure and telescope hori-

zontally, while a smaller one raises and

lowers the tube with reference to the hori-

zon. As the earth turns, the star or con-

stellation in the field of the telescope would
gradually move from view, but a small mo-
tor running at the proper speed moves the

end of the great tube backward just fast

enough to compensate for the earth's rota-

tion. Control of this complicated mechan-

ism is within easy reach of the observer as

he stands at the lower end of the great mag-
nifying glass.

A dry, steady warmth applied in the

right place is often the greatest help in re-

It

THE TREPTOW-STERNWARTE TELESCOPE

THE ELECTRIC CAP

lieving pain and treating diseases. Not un-

til the electric blanket was successfully op-

erated did the disadvantages of the hot

water bottle, such as its

weight, uneven heat and
so on become prominent.

The electric blanket has

passed from the experi-

mental stage to that of a

practical necessity. Not
only this, but it is made in

many different shapes so

as to be most convenient

for special uses, as for a

chest and back pad, cap,

collar, sweating jacket,

etc. In its soft eiderdown

cover the warming pad or

blanket is the ideal com-
forter and the foe of pain.

Control is arranged so as

to give a low, medium or

high temperature by the

turn of a switch.
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Herrgott Fabrics

The problem of incorporating an electric

heating wire directly into a woolen or other

textile fabric appears to be successfully

solved by a French engineer, M. Herrgott.

In this way he obtained many kinds of
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HERRGOTT FABRICS

As explained before the French Academy

of Sciences, what characterizes this system

is the fact that the heating wire is placed

in the thread which goes to weave the fab-

ric. This almost invisible wire is, however,

so disposed that the usual appearance as

well as the flexibility of the fabric is pre-

served. It is to be re-

marked that instead of

using a few wires car-

ried to a high heat,

there are as many
wires as threads ; ac-

cordingly the wire is of

great length and in

consequence needs to

be but very slightly

heated in order to pro-

duce a given tempera-

ture. The threads are

made of a core of wool

around which is wound
spirally a special flex-

ible nickel wire. The
nickel wire is, in fact,

a flat braid made of

many fine wires. After

fabrics which are very

well adapted for do-

mestic use, and other

kinds can find employ-

ment in the industries.

What he desired was

to produce carpets,

covers or knitted fab-

rics which have all the

appearance of- the or-

dinary but at the same

time are heated by the

electric wires which

they contain. Such

fabrics will add much
to modern comfort and

appear to be quite in

the line of progress

among the growing ap-

plications of electricity. ELECTRICALLY HEATED RUGS



POPULAR ELECTRICITY 149

wrapping the nickel on the wool thread a

covering of any suitable thread is braided

on, wool, silk or cotton, as the case may be.

A flexible thread is thus obtained which

can be woven on a loom or otherwise

treated as an ordinary thread. The nickel

wire is well protected and does not break,

as the strain is taken by the textile threads

and not by the metal. Such fabric has a

high electric resistance and can thus be

put at once on a 50 or 100-volt circuit and

holds a definite temperature. It might seem

inadvisable to press the threads tightly to-

gether as in weaving, but the wire has only

to heat a minute width of tissue and its

temperature need not be high in order to

give what heat is needed. The contrary

would be true if but a few wires were used.

The same applies to the voltage between

wires, which is" extremely low and not dan-

gerous. Pure nickel is used, as it does not

oxidize, and as its resistance increases rap-

idly with temperature so that it becomes

self-regulating.— Electrical Review and

Western Electrician.

A Stamping Washer

The application of electricity to the opera-

tion of washing machines has not only been

the means of doing away with "Blue Mon-

day," in thousands of homes, but has also

resulted in a broader development of the

washing machine itself. After the first

manufacturer applied a motor successfully

others took up the plan and almost imme-

diately there was great strife

among them to see who could get

up the most compact and service-

able machine. Old time machines,

which were once considered good

enough, were overhauled from top

to bottom, new wrinkles added,

entirely new types designed, until

now the noiseless, effortless won-

ders are almost works of art.

Most of the types have already

been described in these pages, but

here is a new one which goes un-

der the somewhat fanciful name of

the "Home Queen," which deserves

mention. This washer operates on

the "stamping" principle—it does

not rub the clothes. It has rather

a long body or tank on the top of

which two arms are mounted which

work up and down and remind one of the

walking beam of an old-time steamboat.

Inside the tank are two sets of stampers

which do not interfere with each other and

these in treading up and down work the

clothes thoroughly in the suds.

A Meat and Food Chopper

The adaptation of the old-fashioned chop-

ping bowl to a modern meat and vegetable

chopper is one of the latest developments

in electrical kitchen utensils. A motor turns

ELECTRIC FOOD CHOPPER

a shaft upon which knives are mounted. As
the bowl revolves every position of its con-

tents is brought under the knives, while a

sort of plow does the mixing. For hotels

and restaurants where large quantities of

minced chicken, hash, hamburger steak, etc.,

are served, the appliance saves time and

labor.

A STAMPING WASHER
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Electric Drills

Many have wondered how it was possible

to drill holes part way through an iron

ring, such, for instance, as shown in Fig. i.

The picture shows how this is done by

means of an electric motor driven drill and

a flexible shaft, which works the drill. This

electric drill is very easily moved about so

that one single motor can be employed all

over the factory.

Another drill, as illustrated in Fig. 2, is

likewise an electric drill to be used on

iron work. Two very powerful magnets

hold the frame of the drill against the iron,

so that the workman has nothing to do what-

ever except to feed the drill with the hand

wheel and watch the machine do the work.

Fig. 3 shows the electric-magnetic drill in

use on iron construction. Any one who has

ever had to drill into iron will readily un-

derstand the advantage of such an apparatus

and how practical it is.

The time will come when all of our tools

shall be electrically driven. Then the tin-

smith will bring his electric soldering iron

FIG. 1. HOW IT IS POSSIBLE TO DRILL HOLES ON THE INSIDE OF A CIRCLE

'-. :#:
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FIG. 2. ELECTRO-MAGNETIC DRILL FOR
BENCH WORK

FIG. 3. ELECTRO-MAGNETIC DRILL WORKING
IN A TICKLISH PLACE
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along with him and plug it to the next cur-

rent source and run his wires somewhere

through a window to the roof for soldering

the gutters, etc. The carpenter will bring

all his movable tools and use the current

wherever he is at work. His motor will

be also movable, on wheels, so as to enable

it to be brought to and from the work.

A portable or movable motor will be found

eventually in every household to do all kinds

of work requiring power.

—

Emile Ruegg.

Scrubber and Polisher for Mosaic
Floors

Making Rail Bends

Some years ago one of the popular di-

versions for amateurs consisted in making

easles, brackets, lampstands and the like

out of thin bands of steel — the so-called

"Venetian iron work." Those who enjoyed

this will remember the fascination of shap-

ing scrolls and other ends by rolling the

strip around forms or by curving it between

RAIL BENDING MACHINE

round-nosed pliers. The steel used might
seem stiff at first, but with power applied

in the right way it quickly yielded and as-

sumed the new shapes. Carrying out the

same principle on a much larger scale mere-
ly means large bending devices and in-

creased power. Thus, our illustration shows
how readily a tall, grooved rail, as used
nowadays for street car tracks in most of

our large cities, responds to the steady but
powerful pull of the electric motor mounted
at one end of the machine. Two wheels
at the top of the bender vary the curve, so

as to give any radius that would be prac-
tical in modern service.

The Canadian Pacific Railway now dis-

patches trains by telephone over 2,254 miles

of track.

The accompanying illustration shows a

novel electric floor scrubbing machine at

work on a Mosaic floor in the City Hall at

Philadelphia, Pa. It was designed for keep-

ing floors of every description clean and
polished.

This electric scrubber is one of the most
simple labor-saving devices ever invented

POLISHING A MOSAIC FLOOR

for cleaning any kind of floor, and also for

polishing waxed floors. It can be operated

from any electric light socket and will scrub

anything from a common wood or cement
floor to the finest polished oak floor without

danger of injuring it. Only sufficient water
from the tank on the handle is sprayed on
the floor to keep the brush working prop-

erly, and with the rotary motion and sim-

ple manipulation of the machine very little

water is left to be mopped or wiped up after

scrubbing.

The whole machine consists of a small

54 horsepower motor mounted on a polished
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aluminum shell containing a revolving plate,

and to this is automatically attached a

scrubbing brush or a grinding disk as may

be required. All working parts are en-

closed within a dust and waterproof case.

The gears and ball bearings are noiseless,

run in grease and require very little atten-

tion.

The weight of the machine is only about

45 pounds and all the parts are made inter-

changeable, and can be replaced when

necessary. It has a scrub brush and soft

polishing brush as well as a steel wire brush

and sandpaper disk for grinding. It is con-

nected to the electric current outlet by a

25-foot waterproof cable and attachment

plugs.

Cleaning Tarnished Silverware

Everyone familiar with the first principles

of electricity knows that when wires from

a battery are dipped into water, the latter

is decomposed into oxygen and hydrogen.

The hydrogen when thus freshly liberated

(or as the chemists call it, "nascent") is

chemically very eager to combine with sorae-

THE "SILVER CLEAN" PAN

thing and will seize upon oxygen if this is

near at hand. Thus if the hydrogen is set

free from a wire ending in a tip of tarnished

silver, it will combine with the oxygen in

the tarnish, which latter is an oxide of sil-

ver, leaving the silver bright.

Some years ago an Englishman named

Ransford suggested that instead of using a

separate battery, the silver and the metal of

a pan in which it was placed could them-

selves form the elements of the needed bat-

tery. Recently two Wisconsin men have

improved on this method and are offering

a "silver-clean pan" operating on the bat-

tery principle. It consists of a grid of zinc

shaped so as to be raised above the bottom

of the pan and having the ribs of the grid

heavily coated with tin. The pan is partly

filled with warm water to which a table-

spoon each of common salt and of baking

soda (salaratus) are added. This makes an

alkaline solution and the dissimilar metals

immersed in it act as a battery which sends

current through the silverware, liberating

the hydrogen which removes the tarnish.

The action is very quick, five seconds being

sufficient where the tarnish is only slight,

while for a more marked accumulation one

or two minutes may be needed. In either

case no harm is done by leaving the silver

longer in the pan than necessary, as the

active hydrogen will not touch the silver

itself but only affects the unsightly oxide.

Temperature Alarm for Nurses

Even a conscientious nurse may not notice

a change in the temperature of the sickroom

until this has gone many degrees beyond

the advisable limit. Being unwilling to take

chances in serious cases, the up-to-date Lon-

TEMPERATTJRE ALARM
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don nurse brings a temperature alarm with

her: A little battery and bell outfit with an

adjustable thermometer attached to it for

closing the circuit automatically. After set-

ting the thermometer to the maximum safe

degree of heat she is free to attend to her

other duties, knowing that the little bell will

promptly warn her if the temperature should

happen to crawl above the safe point.

by cutting out the design so as to have it

stand out more sharply against the back-

ground. Anyone who has done this by hand
knows what a tedious job it is to prepare

even a few yards of such a cut border. But

Sawing Logs with Toothed Chains

In working stone it has long been custo

mary to do the cutting by means of an end

less wire cable which

drags a mixture of sand

and water with it so that

the sand gradually wears

through the stone. Now
if, instead of the loose

particles of sharp sand,

we had steel teeth fast-

ened rigidly to the wire

cable, this could be used

in cutting softer mate-

rials such as wood. That

is practically what a

New York manufacturer

has done in building a

line of electrically driven

saws having endless

chains fitted with short teeth. By length-

ening these chains, it is easy to cut logs of

six, twelve or even twenty feet in diameter.

Cutting Wall Paper Friezes

In papering rooms or hotels, the effect of

the friezes and borders is often enhanced

IT IS A SIMPLE MACHINE
AND THE WORK IS PLAY

if current is available, a little electric tool

will do the cutting so quickly that long

stretches of such borders can be turned out

very quickly. In fact, there is a fascination

to it that any bright boy will enjoy, besides

being a great time saver for the paper-

hanger.

Brazil Becoming "Electrified"

There is a growing demand in Brazil for

all kinds of electric-lighting supplies. Of
an annual importation of about $3,500,000

in electrical supplies and apparatus, the

United States furnishes approximately 50

per cent, Great Britain and Germany fur-

nishing most of the remainder in about

equal shares.

ELECTRIC SAW

A wireless station capable of communi-
cating with vessels at a distance of 2,000.

or possibly 3,000 miles, will be erected at

Fort Myer, just outside of Washington,

D. C.
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FORPRACTICAL ELECTRICALWORKERS
/VOW TO MAKEAND OPERATE ELECTR/CAL DEV/CES

Wind Direction Indicator

An electric weather vane to tell the direc-

tion of the wind can be constructed at a

small cost, and should prove a source of

considerable interest and usefulness to its

builder.

The vane itself should be located where

the wind may have direct access to it from

all quarters of the compass. A large arrow

of light material should first be constructed

along the usual lines. A brass shaft secured

by rivets or screws may support the vane.

UM Ml
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FIG. 1. WIND DIRECTION INDICATOR

The shaft should turn easily, though snugly,

in a bearing (B), Fig. I. The lower end

should be threaded for several inches and

of smaller diameter than the shaft proper

—

a ratio of, say, % to j4 of an inch. Where

the smaller diameter changes to the larger,

the shaft should taper about 6o° so that it

may revolve smoothly in the cup of (B).

If it is within the scope of the builders'

tools, a steel ball bearing may be constructed

instead of the ordinary bearing, so there will

be less friction. Enough stress cannot be

laid upon the necessity of a frictionless

bearing, as otherwise the vane will be un-

responsive to light winds. It is hardly neces-

sary to mention that at all points where

friction is liable to occur there should be

applied plenty of thin, non-gumming lubri-

cating oil.

At the lower end of the bearing, where it

tapers to form the cup, a small hole should

be bored to admit the passage of the

threaded portion of the shaft. The bearing

and its base, both of which may be cast

FIG. 2. ELECTRICAL CONNECTIONS

in one piece, will resemble an inverted "T"

and should be secured by bolts or lags to the

top of a stoutly constructed waterproof box.

Inside this box will be the revolving contact

and the commutator from which wires lead

to the indicator.

The revolving contact (A) may be a piece

of light weight spring brass strip % inch

wide, bent and bolted to the threaded shaft

(B) and lightly touching the commutator

(D). Eight commutator segments are

necessary. They should be spaced % inch

apart, each tapering from }£ to Yz inch,

secured in a ring, Fig. 2, upon a block of

hardwood or fibre, and this screwed to the

bottom of the box, centrally under the axis

of the revolving contact.

Electrical connection of the segments and

contact with the indicator will be made by

means of a nine-strand cable made up of

No. 18 annunciator wires. These should be

well paraffined when assembled into cable

form and the bundle taped and tarred to re-

sist the weather.

The indicator consists of a square box of

convenient size, stained and varnished. In

the top should be bored a circle of eight

holes, each i]/2 inches in diameter, spaced

equidistant, and on the bottom side of which
are fastened ground glass plates, with the

directions of the compass painted in black:

i. e., first hole "N," next hole "NE," etc.

Directly underneath each hole should be
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mounted a miniature Mazda 3^2 volt lamp
of about 1Y2 candlepower, and consuming .3

of an ampere. These lamps should be mount-

ed in miniature receptacles upon the bottom
of the box, and a terminal of each brought

out to one wire and that led through the

batteries connected to the revolving contact

of the vane. The other terminal of each

light should be connected, as shown in Fig.

2. It is obvious that care should be ob-

served in connecting each wire to its proper

segment so that, for instance, when the vane
is influenced by a northerly wind, the con-

tact will be upon the segment that is elec-

trically connected with the "N" light.

In computing the voltage of the batter-

ies for the lamps there are several things

to be taken into consideration. In the first

place, as will be seen from the drawing of

the commutator, Fig. 2, the contact may
be touching two segments at the same time,

which causes current to flow through two
adjacent lights. This is by no means unde-

sirable, for, instead of having an eight-

point indicator as originally intended, we
have a sixteen point, which is twice as ac-

curate.

The problem next arises as to the voltage

drop, through resistance if the vane is situ-

ated at any great distance from the indi-

cator. Up to 50 feet the drop will be unno-

ticeable for the small amount of current

used, but for distances greater than that it

had best be considered. The voltage drop
may be readily calculated by Ohm's law

:

Volts drop = amperes X ohms. For exam-
ple, if the vane is 100 feet from the indi-

cator, the actual length of the single con-

ductor being 200 feet (100 feet each way),
and No. 18 copper wire is employed, the re-

sistance of which runs .623 of an ohm per

hundred feet, and one lamp is burning,

drawing .3 of an ampere, the drop is .3x2

(.623) or .3738 volt. As two lights may burn
simultaneously, thus doubling the amperage
in the circuit, this drop may be doubled or

equal .7476 of a volt.

I have had excellent results from the

Daniel or Crowfoot cell, which gives 1.08

volts. To light two 35^-volt Mazda lamps,

three cells are necessary, and for the addi-

tional 24 volt drop, one more cell is re-

quired.

One of the most unique characteristics of

this vane-indicator is that the direction of

the wind may be accurately shown hundreds

of feet away from the vane itself. To save

current it is advisable that a push button

or single pole switch be inserted in the cir-

cuit between (X) and (Y) so that the cir-

cuit may stand open only when observations

are being made. Lamps will burn out on
the average of one a week if the current is

left on 24 hours a day.

George Worts.

Sitting on an Electric Switch

Telephone booths frequently have an elec-

tric lamp for which the current is turned

on by an automatic switch when the door is

closed, the light being turned off again when
the door is opened. This plan works ad-

mirably, but obliges the person using the

phone to close the door behind him and un-

TELEPHONE BOOTH SWITCH

less there is also an electric fan in the booth,

he may find his stay in it very uncomfort-

able. Y\"here there is not much noise out-

side of the booth, even a partial closing

would shut this out without cutting off the

ventilation. Hence, instead of fastening- the

switch for the electric light to the door, a

clever Yankee has inserted it under the

stool in the booth on which the telephone
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user sits when at the phone, practically al-

lowing him to sit on the switch.

Ruby Lamp for Dark Room

Electrical experimenters interested also

in photography will find this dark room

lamp a great convenience.

The base consists of a hexagon-shaped

piece of oak about five-eighths inch thick

and four inches across, nicely finished and

beveled. To this is fastened with glue and

long screws from the under side, an upright

The wires to the bulb are concealed in a

hole bored the length of column (B).

The miniature bulb (D) is a four or six

volt bulb of ruby glass. This is on the

market, and can be purchased at about the

same price as the clear glass bulb. How-
ever, if one of these is not available, a

suitable red color may be given an ordinary

bulb, by dipping it in a little white shellac

varnish mixed with Easter egg dye.

If it is desired to make the above lamp

entirely self-contained it may be mounted

on the top of a neat varnished box in which

the batteries are contained.

James P. Lewis.

RTTBY LAMP FOR DARK ROOM

post or column (B) of the same material,

about six inches high, rectangular in cross

section, and tapered as shown. For greater

firmness this may be mortised into the base

if desired. At the top inside face of this

column a miniature receptacle (C) is

secured. A disk of sheet brass (E) two

inches in diameter is fastened over the out-

side of this receptacle to act as a reflector.

A small resistance is placed in the base

to dim down or regulate the light.

As only a few ohms is required, and the

current to be carried is small, this resist-

ance may consist of fine insulated copper

magnet wire (No. 30), wound on a little

cylinder of asbestos, and then glued in a

slot cut in the under side of base. Two or

three leads are taken at about equal dis-

tances apart from this wire, and run to small

brass screws, arranged in the arc of a cir-

cle on the upper side of the base. One of

these is shown at (H). A small switch (G)

completes the rheostat.

If the lamp is to be used considerably

storage cells should be used, although dry

batteries may serve for intermittent use.

Removing Insulation from Wire

The usual way of removing insulation

from a wire is by the use of a knife which

often slips, cuts the hand or nicks the wire.

A new tool wire skinner here shown can

be used on wire up to No. 4. It splits a

twin wire exactly in the middle by one

pull, cutting the outer braid on both sides.

A second stroke splits the insulation on one

of the single wires, while the last operation

shown in the illustration removes the insu-

lation from the wire, leaving it clean and

ready for soldering.

The tool is made of tempered steel and

is 3>4 inches long by \ x/2 inches wide, and

can be readily carried in the pocket.



Electricity the Silent Salesman
Some helpful hints on the use of electric current in getting up show window displays. The

following schemes have all been used with remarkable success.

One Way of Demonstrating a Razor

Strop

The salesman of today must be ready to

answer by demonstration the inevitable

"show me" of the buyer, particularly if a

mechanical device is the article sold.

The illustration tells how in show win-

dows a safety razor manufacturer displays

his strapping device and razor, causing the

former to roll back and forth upon a level

surface, sharpening the blade on the spiral

strap just as a user would in getting it

ready for service. On the corner of the

box the razor is mounted in such a way that

STROPPING THE RAZOR BLADE BY MOTOR

as the handle is turned the head opens up

and allows the insertion of the blade, the

whole display being an argument to the

spectator of the ease and simplicity with

which this razor may be handled and kept

in order. A small electric motor inside the

box operates the exhibit.

Demonstrating a Wood Gralner

»i'We have passed the age of paint for in-

terior decoration, and have learned to appre-

ciate the beauties of natural wood."

This is the statement of manufacturers

of a ready-to-use graining process, and to

impress the public with the idea and at the

same time show the ease with which the

graining process is accomplished, the appa-

ratus in the picture is used to demonstrate

in hardware store windows the way the

thing is done. A sponge for applying the

"compound," a "self-grainer" and a tool for

giving an oak-grain effect are carried on an

DEMONSTRATING A WOOD GRAINER

endless chain around the triangular device,

each doing its part upon a board held on

the front side, the apparatus taking its

power from a small electric motor on the

base.

Watching the Apples Bake

Many restaurants attract attention to the

fact that they are feeding the people by

placing in or near the window some cooking

device and preparing upon it certain food

in full view of prospective customers on

the street.

A patent on an electric apple baker for

this purpose has been issued to W. F. Fow-
ler and C. H. Mead, Indianapolis, Ind. A
number of vertical tubes containing insul-

ated heater wire are mounted on a suitable

base or dish-like disk also containing resis-

tance wire. The core is removed from each
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WINDOW ATTRACTION FOR RESTAURANTS

apple and an open ended tube inserted.

This prevents the apple from sticking to

the baker while cooking and also is just

large enough to slide over a heater tube as

shown. A glass bell is now placed over all

and an electric switch turns on the current

allowing the public to watch the baking pro-

cess and grow hungry.

Exhibiting a Compartment Trunk

Many firms selling articles for household

or personal use place demonstrators in their

In some cases an electric motor has taken

the place of the demonstrator as is shown

in the cut. A trunk has its cover opened

and closed by a motor installed behind it.

The particular feature to which attention is

called is noted on a card. This information

is impressed upon the spectator as the cover

lifts, and in so doing arranges the compart-

ments in a position to make any of them

readily accessible.

OPENS AND SHUTS BY MOTOR

show windows to explain in pantomine and

by printed cards the special advantage of

the article in question.

Novel Display of Diamond Setting

Judging the value, perfect cut and other

qualities of a diamond requires the services

of an expert, and even he sometimes fails to

detect a "phoney" stone, for there are dia-

monds and near-diamonds.

DISPLAYING DIAMOND SETTING-

To display his ring settings to a better ad-

vantage and at the same time invite the pub-

lic to examine his stock, a Chicago jeweler

uses in his show window the unique ar-

rangement here illustrated.

The easel faced with black velvet has

attached to it a nickel-plated lighting fix-

ture containing a ground glass electric

lamp and supporting a magnifying or read-

ing glass. The glass is so placed as to

show the stone magnified and under a

strong light.
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Fan Aids Window Display

This picture shows how an enterprising

Chicago cigar dealer attracted the attention

of an ever-changing crowd during business

hours to a fresh stock of Manila cigars
which he displayed in his window. An
electric fan which otherwise would have
been idle furnished a breeze which continu-
ously waved a flag that the ingenious artist

made to appear as a part of a tropical scene
on the Philippine Islands, the location of
the tobacco plantation.

Motor Exhibits Furnishings

FAN OPERATED WINDOW ATTRACTION

Ingenuity seems to have overstepped
itself in building a piece of furniture to use
either as a davenport or as a billiard table.

The transformation is deftly made by tilting

the back over from the first position into

the position shown in the lower picture.

The manufacturers demonstrate the daven-
port-billiard table in their show window
by using an electric motor concealed be-
hind the davenport to do the tilting.

The two pictures at the right are almost
self-explanatory. The floor of a show win-
dow is cut out and built into a platform
which revolves on a concealed shaft. This
shaft is geared to an electric motor which
in turning the platform exhibits the piano
from all angles.

MOTOR-OPERATED MOVING DISPLAYS



Electrical Men of the Times

THEODORE NEWTON VAIL

There is to-day a man who is called

"Chief of American Wires." He heads a

great system of organized capital which

nears the billion dollar mark and which is

unique in the position that every dollar of

capitalization represents actual property

value. The man is Theodore Newton Vail,

president of the American Telephone and

Telegraph Company.

Interwoven with the

story of his life is the

story of the telephone.

From the time when
Alexander Graham
Bell was struggling

with human ear drums

and improvised electro-

magnets until the pres-

ent time, when we talk

a thousand miles over

glistening circuits of

copper, the name of

Vail has been linked

with the magic of the

wires.

Mr. Vail was born in

Ohio on July 16, 1845.

His father was Daniel

R. Vail, whose ances-

tors were English

Quakers. His mother,

Phoebe Vail, was of

Dutch and French de-

scent. As a boy he was

educated in the Morristown, N. J.,
public

schools and later in Morrison Academy.

Then he studied medicine for a while, but

gave it up to learn telegraphy. Thus, again,

we find one of the great electrical pioneers

receiving his early training at the key of the

telegraph instrument.

In 1878, when Mr. Vail was general^ su-

perintendent of railway mails, at Washing-

ton, the promoters of the original telephone

wanted a man to put it upon a business

basis. They chose Mr. Vail as their or-

ganizer. An association was already

formed to take over the Bell patents. Be-

sides Prof. Bell there were three other men

in this company—Gardiner C. Hubbard,

Bell's father-in-law; Thomas Sanders, a

man with some capital for those days, and

Thomas A. Watson, a mechanical genius

and assistant of Bell. This original com-

pany was split up into the New England

Telephone Company and the Bell Telephone

Company, and Vail was made general man-

ager of the latter. Later the two were con-

solidated again under

the name of the Na-

tional Bell Telephone

Company. This was- in

1879.

Then followed a pe-

riod of ' rapid develop-

ment, and the establish-

ment of many tele-

phone companies under

short term licenses

from the parent organ-

ization. But the great

leader early recognized

that the Bell interests

were so important that

there was a partner-

ship right in them hav-

ing a value outside of

the mere patent rights.

He wanted to build up

a business which would

outlive all patents. In

pursuance of this pol-

icy the American Tele-

phone and Telegraph

Company was formed in 1885 to take

control of the long distance business and

eventually to absorb all the constituent com-

panies. Before this was accomplished, how-

ever, Mr. Vail withdrew from the manage-

ment and embarked in enterprises of his

own in South America. Later he retired

to his farm in Vermont and cut loose from

all business cares.

For nearly 20 years Mr. Vail was in re-

tirement, then, like Cincinnatus of old, he

was recalled and once more prevailed upon

to lay hold of the threads of what had be-

come an immensely greater fabric. This is

perhaps the most remarkable accomplish-

ment of all. At the age of 62 he once
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more took up the duties of president of the

mighty organization which the energies of

his early life had put into being. Soon
after he assumed control, came the panic of

1907 and upset business generally, but, be it

said to his everlasting credit, that in the

year of depression which followed, his com-
pany was almost the only great industrial

organization which at the end of the year

showed an increase in net earnings. So
much for the man of 62.

A little later we find him bringing to-

gether the American Telephone and Tele-

graph Company and the Western Union
Telegraph Company, for over 20 years in

costly litigation which could result in no
advantage to either. The only way to bring

about amiable relations, as Mr. Vail saw it,

was to secure control of the Western Union,
which he set out to do. And as usual his

efforts were successful.

To-day Mr. Vail is remarkably well pre-

served and as his life approaches the al-

lotted span he stands as an example of

broad success, which, as he himself ex-

pressed it, "depends on singleness of pur-

pose, clear perception of what is desired and
to be accomplished, and capacity to recog-

nize true values of men and things and
properly place them."

Illuminative Devices for the British

Coronation

Never before has there been a lighting

display along the streets of any city which
can even approach what is being prepared
for the coming coronation of King George
V. Heretofore, when the people of Lon-
don or of any other large city have joined

enthusiastically in some celebration, the city

authorities, together with some of the lead-

ing merchants, hotels and clubs, have con-

tributed to the display by suitable lighting

effects. But beyond the use of the little

candle or grease "fairy lamps," or possibly

of Japanese lanterns, the smaller store-

keepers and the populace in general have
been able to show their enthusiasm only by
the bunting and flags which they displayed
by day. The expense of erecting any appro-
priate electrical decorations and the diffi-

culty of procuring the same have heretofore
confined their use to the larger establish-

ments, but with the general spread of elec-

tric lighting into homes and business places

of all sizes and kinds, the Londoner of to-

day is no longer willing to be limited in this

way.

To aid him in thus showing his patriotism
in truly up-to-date manner, British electrical

firms have developed an unusual array of
"Coronation Illuminative Devices" which by
their ease of installation and moderate cost,

as well as their beauty, are making a strong
appeal to the loyal Englishmen. These in-

clude a variety of lamp-strips, i. e., minia-
ture lamps and sockets fastened to thin
strips of metal which can be bent into all

sorts of shapes so as to form letters, borders
or other designs. Then there are dazzling
crowns and the initials G. R. (Georgius
Rex) wrought in many styles and sizes and
offered completely wired. Equally striking
in their beauty are the electrical transpar-
encies in which artistic designs on stained
glass are lighted by incandescent lamps,
these also being shipped ready to attach,

Power from the Mississippi

The dam, which will stretch across the
Mississippi River from Keokuk, Iowa, to

Hamilton, Illinois, a distance of seven-
eighths of a mile, will, undoubtedly, be the
largest in the world, with the exception of
the^ monster dam on the Nile at Assouan,
which, as will be readily recalled, is for irri-

gation and not for hydro-electric purposes.
The "Father of Waters" is to be put into
harness and first to furnish 120,000 deliv-

ered horsepower, and eventually 200,000.

The magnitude of the plant is not, how-
ever, the only thing of interest. The great
market for the product is also a most in-

teresting subject for consideration. The
plant is not likely to be completed and in

operation before July, 1913, and yet of the
primary installation of 120,000 delivered

horsepower, 60,000 horsepower has al-

ready been contracted for by the public

service companies of St. Louis on 99 years'

leases. St. Louis, though the largest, is only
one of many points to be affected by this

new hydro-electric development. A glance
at the map of the United States will show
how advantageously this plant is located in

the center of one of the most flourishing sec-

tions of the Middle West. Within a trans-

mission distance of practically 200 miles
are an unusually large number of flourish-

ing cities and towns.



IICTRICITY IN THE
HOUSEHOLD

The Letters of a Bachelor Girl

Dear Edna:
Since my last letter so much has happened

I hardly know where to begin. I think you

would be interested most of all in the unique

shower we girls gave for Esther. You
will remember her as that stunning girl

who visited the Knox's at Lake Geneva

last summer. She had

so many affairs given

for her of the usual en-

gagement variety that

we wanted to have

something entirely dif-

ferent and Madge and I

feel highly elated over

the success of our origi-

nal idea, the electric

shower, for indeed not

one of the girls had ever

attended anything of

this kind before.

When we told them

of our plans, they were

very enthusiastic and

promised to help make

it the most brilliant

event of all the engage-

ment affairs. As Esther

was constantly rushing

about attending to the

many details essential

to the preparation

of the trousseau, it was easy to make our

arrangements without her having the slight-

est suspicion of them. When we confided

our scheme to her mother, she was perfectly

delighted and entered into the spirit of it

so enthusiastically she inspired us all to

THAT STUNNING GIRL AT LAKE
GENEVA

even greater efforts. She said Esther's

uncle in New York had sent as his wed-

ding gift an electric automobile.

The shower was given at Marie Curby's.

On the eventful afternoon she took Esther

motoring while the rest of us met at Marie's

and put on the final touches. During the

ride Marie taught Esther

how to drive the electric.

Esther was greatly
pleased and had no idea

that it really belonged to

her, and of course, Ma-
rie had a terribly hard

time keeping the secret.

During their absence

the girls had taken pos-

session of the Curby

house. The electrical

contrivances had been

delivered, and made a

most imposing display,

piled up in pretty boxes.

After we had visited the

electrical shops individ-

ually and collectively we
decided just what each

girl was to give and we
divided the cost on the

more expensive articles.

It was such fun selecting

our presents, and they

seemed so wonderfully practical that every

one of us declared then and there, "An elec-

trical shower for me, when the happy day

arrives."

At the hour appointed Marie brought

Esther back—when they entered they found
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the shades down and the house darkened
and apparently deserted for we were hidden

in the conservatory off the dining room
awaiting- their coming. The dining room
was beautifully decorated. A bisque cupid

driving butterflies that were lighted by tiny

electric bulbs was in the center of the table.

Cupid was blindfolded with a piece of rose

silk, denoting love is blind, and he carried

a gold dart for each girl, in the quiver on
his back. The little God of love was sur-

and it was some time before she realized

what it meant. I think Cupid told the story

first.

The luncheon was perfect. We had
boullion, Spanish chicken, grape salad, and
at each plate were beautiful cases filled

with stoned olives and salted nuts, and
compotiers with wintergreen wafers, and
candied mint and rose leaves. The ice

cream was strawberry molded in the shape
of roses, with leaves of pistachio ice.

EVERY GIRL LOOKED FORWARD TO A LIBRARY OF HER OWN WITH JUST SUCH A LAMP

rounded by a hedge of pink roses, also

lighted, and over which his butterfly steeds

looked as if any minute they, might carry

him. Rose-colored spectacles with gold

rims were the place cards, for every one
looks at Cupid through just such lenses.

Now don't they, dear?

The dining room was all dark, but when
the girls reached the door, click, on came
the lights, and every butterfly and rose

glowed as if by magic. It was truly beauti-

ful, and Esther stood amazed at the effect,

and the great surprise it all was to her.

With a gurgle of delight she exclaimed,

"Oh, how wonderful !" We rushed toward
her and actually carried her to her seat of

honor at the table. Her blue eyes spoke
volumes, but she was so bewildered with the

unusualness of it all that she said little,

Marie's management of the luncheon was
indeed a credit to her..

In the conservatory was arranged a table

on which were displayed the gifts, most of

them boxed. Each box was decorated with
pink hearts and cupids, and there were
boxes of every shape and size. The girls

spent a great deal of time decorating the

boxes, and they were so pretty she can
find many uses for them in her dresser for

gloves, handkerchiefs, etc. Esther had no
idea what was in store for her until the

work of unwrapping began.

Every one was excited and for a brief

moment silence reigned as the first gift was
unwrapped in a hush of expectancy.

It was a handsome five o'clock tea kettle

in brass. The prospective bride was more
than delighted to find it electrical, and we
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all expect to be present at the first tea in

her new home. The next package, after

much unwrapping revealed a library lamp

in soft greens, and there were murmurs of

"Ohs" and "Ahs," for every girl looked

ahead to the time when she would have a

cozy library of her own with perhaps just

such a lamp.

Then came a dear little waterheater in

nickel, a percolater and toaster, just the

thing for any breakfast table. Next a

Japanesy looking den lamp—quaint enough

to inspire one with all sorts of dreams of

fame and fortune. This gift was from one

of the girls who could not spend much,

but it was greatly appreciated. Another in-

expensive gift was a heating pad, a prac-

tical thing too. A corn popper, waffle iron,

food warmer, and a cooker for cereals were

things every housewife would delight in

having. There was a chafing dish in which

one can make such delicious things, that

several of we girls are going to invest and

not wait for any special event. For some

of us, doing light housework they are in-

despensable, and after the theatre, rarebit

can be prepared in one so easily at home.

The last gift was a candlestick for the

bride's dressing table—it had a little silk

rose-leaf shade which harmonized with

Esther's pink and white complexion for

she was quite flushed with excitement. The

array of gifts was encouraging to all the

prospective brides, for I know every one

will look forward to an electrical shower.

Lovingly, Vivian.

A Ladies' Luminous Purse

The man who stays out late at night can

easily carry a flash lamp to light his way

up the stairs and, if need be, to help him

find the keyhole, for there are plenty of

pocket battery lamp outfits now sold on the

market.

But milady has no pockets, so what is she

to do if out late herself? Naturally, the

Beautiful French Lamp

THE LUMINOUS PURSE

answer comes from England where the suf-

frage seekers have been following the cus-

toms of the sterner sex in so many ways.

There the woman who strikes a dark place

opens what seems to be her purse and

flashes a beam of light from it, for the

chamois skin bag dangling from her wrist

is really nothing more than a little search-

light in disguise.

The French designers are very resource-

ful when it comes to planning artistic effects

in bronze and brass work, and their efforts

BEAUTIFUL FRENCH LAMP

have extended to the field of ornamental

electric fixtures. A beautiful French por-

table lamp is shown in the picture. The

supporting parts are of bronze and the lamps

are of the shape of candles. The pendant

ornaments are of the purest crystal.



Where Art and Science Meet
By T. VERNETTE MORSE

The old time "song of the shirt" when
"band and gusset and seam" were labori-

ously stitched by hand, seems like a far

away dream when compared with modern
"ready-to-wear" methods.

In those days the garments were per-

fectly made. The finest of embroideries

were wrought with infinite care into the

finest of linens. Rare and delicate laces,

representing fortunes, were a part of every

woman's wardrobe, and many a dainty gar-

ment has been handed down from genera-

tion to generation, as an example of former
distinction, for it was then considered a

great accomplishment to

be a fine needle-woman.
A beautiful garment of

this character is valued by
descendants of the Col-

onial dames as a mark of

family superiority, but

second to the family

crest.

Possibly those small

and carefully set stitches

of the Colonial Priscillas

may have helped some-

what in forming the char-

acter of their descendents,

for is • not character a

composition of patience,

perseverance and quality,

crowned with gracious-

ness?

"To sit by the fire and

sew a fine seam" is no
longer a woman's prov-

ince any more than it is

man's to shoe his own
horses and grind his own
grain. Times have
changed.

Men, being out in the world, have adapted

themselves more readily to the new condi-

tions than women.
A man will supply himself with the nec-

essary conveniences to transact his busi-

ness with dispatch. He may spend the

entire day in a little eight by ten

office, but it will be furnished with a desk

having all sorts of compartments to fit

his correspondence and special papers. His
office chair turns with automatic precision

at the approach of a visitor. The filing

cabinet is perfect in its appointment, and
everything systematized to meet the de-

mands of his business. Not so with the

woman, she has been taught to do without

the necessary tools required for perfect sys-

tem in the house. She has, for the want
of a hammer, been obliged to drive a nail

with the heel of her slipper so many times,

that she has uncomplainingly accepted the

situation ; but with all of these disadvan-

tages the progress of the world shows that

NO SEWING ROOM IS COMPLETE WITHOUT A MOTOR DRIVEN
MACHINE

she has driven her nails most thoroughly.

But why this makeshift in woman's domain
any more than in that of man, because she

has accomplished so much with little or no
conveniences, must she always be expected

to continue in the same rut?

One reason why women can not better

adopt the labor-saving devices of the pres-
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ent, is that most of them

are invented by men who
know more of the theory

than of the actual re-

quirements of woman's

work. He is great on in-

vention, but until he has

really mastered the tech-

nique of house cleaning

and dish washing, there

are many things that can-

not penetrate his fertile

mind.

To return to the fam-

ily sewing which is

usually done in the home.

The first thing the house-

wife should do is to select

with care the necessary

machinery and other

equipment. Be sure that

every article that goes

into the sewing room is

the best of its kind, and

will accomplish the work

with the least expenditure

of physical strength.

No matter what fur-

nishings are put into the

sewing room the princi-

ples upon which the work

must be accomplished are

just the same as those

evolved by the grand

dames who did the work by hand. These

principles in the hands of the present gen-

eration, with its better knowledge of art

and science, will produce by the aid of mod-

ern conveniences equal results.

Nothing has ever replaced the needle and

modern machinery handles it with almost

human skill. The woman who has mas-

tered the principles of art, until she under-

stands the Beauty of line in dress, may, with

good technical skill, be able to do her fam-

ily sewing and dressmaking, for about one-

third the expense necessary to purchase the

elusive "ready-to-wear" garments, and with

a much greater degree of satisfaction.

The first requirement of a good sewing

room is plenty of light. It should be cool

in summer and warm in winter. Have the

carpenter put up some shelves, leave one

or two of them open. Have doors made to

fit over the others to keep the dust from the

supplies, and unfinished work. For pat-

CONNECTING TO THE CURRENT SUPPLY IS A SIMPLE MATTER

terns there is nothing better than the flat

canvas bags, with a brass rod at the top

—

leaving both sides open. These bags will

hang flat against the wall, taking up but

little space. Fold all patterns flat—it re-

quires too much time to use a pattern that

has been rolled.

Have a large cutting table with a smooth

top. It should be long enough to cut out

a skirt easily. The top should be of unfin-

ished wood on which the tracing wheel may
be used, without injury to the surface.

For pressing there should be at least

two electric irons, one long and narrow for

small work and a heavy one for tailored

gowns. Electric irons are ideal for the sew-

ing room—they heat so quickly that no time

is wasted. Every woman knows what it

means to be obliged to wait for an iron to

heat before she can proceed with the work.

The seam may not be over an inch in

length, but until it is properly pressed, not
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another stitch can be taken on the gar-

ment. With electricity the iron is properly

heated by the time one has placed the work

in the proper position on the board.

No sewing room is now complete without

one of the electric motors which may be at-

tached to any machine, doing away with

foot-power, thus relieving women of many

illnesses which are caused by constant ma-

chine work.

With a bright sunny room fitted up with

the necessary equipment of shelves, tables,

drawer and an electric sewing machine

motor and electric iron the family sewing

becomes a pleasure instead of a drudgery.

If you are building a new home, consult

the architect in regard to the sewing room.

Even architects are beginning to under-

stand that they can no longer plan houses

for women to rebuild, and they are taking

into consideration the small details and con-

veniences of home life as well as the gen-

eral appearance.

Women are beginning to understand that

system in the house is just as important

as system in the office, and they are work-

ing accordingly.

Club, life has done much to promote these

ideas, and assist in the general progress,

giving to woman the leisure that is neces-

sary for study and recreation.

Two Currents from One Outlet

Suppose you desire to operate some cur-

rent consuming device, such as a flat-iron

or a curling-iron, and need a light to work

by at the same time? The situation is em-

barrassing if there is only one light socket

available. In that event the Benjamin cur-

rent tap solves the problem.

The operation of this current tap is not

difficult to understand. At the top is a

This P/ugs in at the side

and operates a Curling

iron or other device

\
This pant can be Revolved

^ *- '"-- either Direction with/n

out unscrepv/rg theplug

threaded plug which screws into the lamp

socket. Below this is the body of the tap,

which has interior threads for the lamp.

The body of the tap is made so that it will

revolve without unscrewing the plug. Thus

it can be turned readily in any direction

convenient for accommodating the attach-

ment plug supplying the curling-iron or

DOUBLE CURRENT TAP

LIGHT AND HEAT FROM THE SAME SOCKET

other device. The latter plug is inserted by

simply pushing it into an opening in the side

of the tap body. Then you are ready to use

the curling-iron and have a light at the

same time. Or, if the light is not neces-

sary, it may be turned off by a special

switch and the iron operated alone. This

type is known as the multiple type.

There is another type made, known as the

series type, which is used in connection with

portable heating devices, which will not op-

erate from the ordinary lighting current un-

less a lamp is placed in series with them to

prevent an injuriously heavy current from

flowing. By the operation of a simple

switch the lamp in this type may be burned

alone if desired.

Furthermore, by using a low (two to

four) candle power lamp on the extension

cord in series with an ordinary lamp of the

same voltage in the main socket the smaller

lamp becomes a good night lamp and may hz

used in any desired location that the length

of the cord will permit.



JUNIOR SECTION
A wholesome, fascinating study is the study of electricity. No boy who spends
his spare time and his spare money in making and learning to operate
electrical apparatus will go far wrong. This department is for such boys.

Construction of Small Motors and Dynamos
By CHAS. F FRAASA, Jr

Chapter VI.

—

Assembly and Tests

Figs. 26 and 27 show the terminal blocks

for the machines. A base cut from a piece

of hard wood is fastened to the top of the

field magnet frame by two small machine

FIG. 26. FOR SHUNT FIELD CONNECTIONS

screws in holes tapped in the frame. The

connection screws (B) (L) and (F) are

brass wood screws and are screwed into the

wooden block holding the brass strips in

place.

With shunt field connections, Fig. 26, the

current generated reaches the brush con-

nection screws (B B) and is conveyed by

the brass strips to the line terminals (LL),

and to the shunt field terminals (FF). If

it is desired to insert a resistance in series

with the shunt field, cut away one of the

strips as shown by dotted lines between the

screws (B) and (F) and connect one ter-

minal of the rheostat to (B) and the other

to (F).

With the field winding connected in

series, Fig. 27, the armature current flows

to the screw (B), through the brass strip

to the field connection (F), through the

field to the other connection screw (F), and

then to the line, returning at (L), to the

armature through (B).

To insert a rheostat in series with the

series field, cut the strip to the right, be-

FIG. 27. FOR SERIES FIELD CONNECTIONS

tween (L) and (F) as shown by dotted

lines, or cut the lower strip between (B)

and (F). Connect the rheostat terminals

to the screws (L) and (F) or (B) and (F).

Suitable fuses should be inserted in each

line of the current.
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Now assemble the machine, put the

brushes in place and make all connections.

To enable the machine to start generating,

a small initial magnetism should be estab-

lished in the field magnets of the machine.

This may be done by causing a battery cur-

rent to flow momentarily through the wind-

ings. Then without any load on the dynamo

if shunt, and with the circuit closed

through a small resistance if series, start

the armature to revolving in the direction

in which it is to operate as a generator, and

bring up to the proper speed. Adjust the

brushes to a neutral position which will be

found by trial, and test for the presence of

a current. If the dynamo fails to generate,

one of several things may be the cause of

failure. Examine the field connections and

see that they are such that the magnetic

poles produced are north and south in al-

ternate order. If this is all right, it is prob-

able that the current which it should gen-

erate is opposite in direction to that of the

battery current which magnetized the poles,

and consequently the initial residual mag-

netism opposes the field current magnetiza-

tion. In this case pass the battery current

through the coils in the opposite direction

and try the generator again. If the gen-

erator then fails after repeated trials with

the magnetism in the poles frequently re-

versed, examine the whole machine and see

that all connections make good contact, and

that the brushes bear well on the commu-
tator. Test the field and armature coils

for short circuits and broken circuits with

a bell or buzzer and battery.

To find whether or not the armature con-

nections are at fault, cut he field windings

out of the armature circuit and excite sep-

arately. Then remove the brushes from the

commutator and drive at as high a speed as

possible, and if much heat is developed, or

if the armature smokes or emits an unpleas-

ant odor, there is a fault in the armature

winding or connection which should be cor-

rected. A wrong connection in the arma-

ture may be traced out by comparing the

paths between brushes with directions al-

ready given for armature winding. If

everything remains cool place the brushes

upon the commutator again and with a volt-

meter in the armature circuit, run the ma-
chine at proper speed, and shift the brushes

until the maximum reading is obtained.

The brushes are now in a neutral position.

Remove the batteries from the field circuit,

and connect the field circuit to the armature

circuit for running.

When using these machines as motors,

they should be provided with a suitable

motor starter, and be protected by fuses.

The shunt motor is very useful for work

requiring a constant speed and the series

for work requiring a large starting torque.

The alternating current machine is yet to

be completed. A pair of collector rings

should be fastened to the shaft, and con-

nected to the armature. Turn down a piece

of oak to two inches in diameter and about

i
l/A inches long, leaving a ridge in the cen-

ter about yA inch high and ^4 incn wide,

and shellac well. Cut off two rings y2 inch

wide from a piece of two inch (internal

diameter) pipe and put over the ends of the

wooden cylinder, bringing each close up to

the ridge. Then fasten the rings to the

wood by means of small flat headed coun-

tersunk brass wood screws, and turn down
the rings to a smooth surface.

The connections for the collector rings

of the alternating current machines are

:

(i) thirty-three coil winding, ring I to

segments i and 18 ; ring 2 to 9 and 26. (2)

thirty-nine coil winding, ring 1 to segments

1 and 20; ring 2 to 10 and 30. (3) forty-

five coil winding, ring 1 to segments 1 and

23 ; ring 2 to segments 12 and 35.

The collector rings may be on either side

of the armature, but if on the side opposite

the commutator, the wires passing through

the slots to connect to the segments should

be specially insulated from the winding jy

tape. When these wires are so placed, the

space left in the top of the slot may be very

small, but there should be room enough left

for thin wooden wedges to keep the coils in

the slots.

The brushes on the collector rings may

be of either carbon or copper. If of copper,

the contact area may be increased by using

a brush composed of several strips of sheet

copper soldered together at the brush holder

end. Only two brushes are required, one on

each ring.

When operating the alternating current

generator, start with no load and bring on

the load when the magnetism is in the field,

and the voltage is up. The output will be

50, 100, 300 or 800 watts, according to

which machine has been constructed, and

these machines are practically double gen-
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erators, since the collector rings deliver no
volts A. C. and the commutator 155 volts

D. C, for the excitation of the field. A di-

rect current load may be carried at the same

time with an A. C. load, but the sum of the

two should not exceed the full rated ca-

pacity of the machine. All the full rated

current may be taken from the commutator

at 155 volts, giving almost one-half again as

great an output as the same armature with

a two-pole field and no volts.

These machines may also be run as ro-

tary converters, taking no alternating on

the' collector ring side, and giving 155 volts

on the direct current side.

THE END.

Electricity in Vaudeville
By H. F. S.

About three years ago I witnessed a vau-

deville act, which, to say the least, was out

of the ordinary. The man billed himself as

"The man who can't be electrocuted." He
opened his act by letting his coil discharge

around a sheet of plate glass coated on both

sides with tinfoil. The total length of the

spark—which was a brilliant white and

made a very loud noise—was eighteen

inches. He then let the spark jump directly

between terminals of his coil to prove that

it would jump the full eighteen inches.

Next he connected a high-frequency coil

to the circuit and performed such "stunts"

as drawing a six-inch spark from one ter-

minal of the coil to the ends of his fingers,

lighting paper, cloth, etc., from sparks

drawn from his fingers and toes, and light-

ing a gas jet from the tip of his tongue.

His wife was with him; they allowed a

spark to jump between their lips as they

kissed; "The true spark of love," he an-

nounced. He also did several tricks which

I do not remember now. Making such a

good showing—a "hit," as it is called in

theatrical circles—that while a couple of

friends and I were talking it over we decided

we would like to try our hand at it too,

especially as we knew the principle upon

which his act was based.

There were three of us originally, but

after spending about a year in unsuccessful

but interesting experimenting, one dropped

out, leaving my partner and myself to finish

things by ourselves. After building a cou-

ple of Tesla coils which were unsuccessful,

we finally built one which would give a six-

inch spark. But the insulation would not

stand the strain and we had it to rebuild.

We then made three more coils—each one

larger and better insulated than the last

—

before we completed one which suited.

We then began experimenting to see what

we could do in the line of "stunts." Our

outfit when completed—we built everything

but the switches—consisted of a 10,000-volt,

two-K. W., open-core transformer; an oil-

insulated, glass-plate condenser; a small

switchboard, regulating rheostat; one high-

frequency coil, wound with a ratio of 120

turns to 1, and a smaller high-frequency

coil wound with a ratio of 2 turns to 1 ; a

muffled spark gap, and a miscellaneous

bunch of lamps, geisler tubes, etc. We did

not have our spark gap muffled at first, but

after rebuilding our transformer we were

forced to use one for the protection of our

eyes and ears from the intense light and the

explosive noise given out while the trans-

former was in action.

The secondary winding of our large Tesla

coil was but eighteen inches long and the

terminals were placed nineteen inches apart,

but by placing a sheet of glass between the

terminals the spark would jump around,

making a total length of twenty inches or

more. This spark was a brilliant white and

very thick at all times. We found that we
could draw a seven or eight-inch spark from

one terminal of the coil, even though the

other terminal was not connected to any-

thing. This spark was too strong to take

on the bare flesh (the frequency being too

low), so we always let it jump to a piece of

metal held in the hand. When holding one

terminal of the coil a spark one and one-half

to three inches long could be drawn from

any part of the body. Unprepared paper,
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cloth, etc., could easily be lighted from this

spark with no worse effects than the heat

generated by the spark—which was consid-

erable. Geisler tubes would light up brightly

when brought within a foot of the body, or

when one terminal was held in the mouth

with the other terminal free. A trick we

always liked to play on a spectator was to

take hold of one terminal of the coil and

then allow a spark to jump from our other

hand to them through their clothes. They

would always back off as if we had the

measles. The spark burned considerably

when jumping through the clothes.

Some idea of the strength of the coil may

be had when it is known there was a cur-

rent of 20 to 25 amperes in the primary. As

the coil was wound 120 to 1, there would be

about 2-10 ampere in the secondary. When
the primary of the coil was short circuited

by a file or other small piece of metal, it

would be lightly welded to the wires. The

current would burn out two No. 30 copper

wires when connected in parallel across the

primary terminals. Still either winding

could be short circuited through our bodies

with hardly any shock at all.

One day I grasped one secondary ter-

minal tightly, then gradually approached the

other terminal, when my free hand got

within fourteen inches of it a spark jumped

and I got such a shaking-up that I don't

believe I will ever forget it. Since then I

always take a firm hold of the terminals

before turning on the current.

The small Tesla coil was wound with

No. 7 wire for the primary and No. 14 for

the secondary. Although it would give only

a half-inch spark at the secondary, it would

melt a No. 30 copper wire connected from

one terminal to the other. We connected

one terminal of an ordinary 16-candle-power

lamp to one terminal of the coil, and taking

the other terminal of the lamp in my hand I

grasped the other terminal of the coil. On
starting the current the lamp was immedi-

ately burned out although only a very slight

shock was felt. After burning out several

lamps we found that if we let the current

go through both of our bodies before reach-

ing the lamp it would burn all right. We
then made suitable terminals for holding

the ends of the wires in the mouth; thus

we allowed the current to pass through the

lamp while suspended from mouth to mouth.

A slight tickling sensation was felt in our

necks and wrists, otherwise the current did

not affect us in any way. This coil would

burn out any "geisler-tube" at the first

spark. (We spoiled several.)

It took us two years to get our outfit com-

pleted, and by that time there were several

others in the field, and, as the prospects were

not very bright for another act of that sort,

we abandoned the idea of using it.

Although almost anyone can do these

tricks, I wish to emphasize the fact that it

is dangerous. Before trying any of the

above tricks, the experimenter should thor-

oughly understand what he is doing. Even

though one does understand, a little care-

lessness may cause instant death. Never let

a wire be nearer another one than necessary,

and do not under any circumstances touch

the transformer terminals while the current

is on. It is best to have two switches in

the low-tension circuit for safety's sake.

I never saw "The Man Who Tamed Elec-

tricity/' but that he uses high-frequency

currents and a few fakes besides, is almost

certain. Unprepared paper can be lighted,

but prepared paper will light more readily.

In regards to the trick of knocking a spec-

tator down with a shock from the hand—it

can be done. With practice one can take a

shock which will be severe to another, un-

used to it. By knowing what muscles to

brace, the performer can take a shock which

will floor a spectator, because the innocent

spectator does not know what strength of

shock to expect or where he is going to get

it. One way, which is easier upon the per-

former, is to have a heavy flexible copper

ribbon, connected to a copper band around

each wrist ; then the current does not affect

him but little, as the wrists are the place

where the current is felt the most. Most

of the "stunts" done by the different per-

formers can be faked, but most of them can

also be done in reality—by using high-fre-

quency current. I would not advise boys

to try any of the above experiments, unless

there is an older person to oversee them, as

there is too much danger to any one who

is a little careless.

Note: Our coil when completed gave a

current of about 100,000 alternations per

second, which is really too low. A fre-

quency of at least 300,000 should be used

where the spark is to be taken on the bare

flesh, and then it should not be allowed to

play on one spot too long.



THE YOUNG EDISONS' CLUB
Under this heading will be published letters from readers of the Junior Department. These letters should describe

briefly and accurately your experiences in the making- and operation of electrical devices and in the performing
of electrical experiments. See how good an "engineering report" you can make of your investigations.

The Young Edisons' Club:

I was experimenting with a watch door

bell and battery, and found I could fix it so

that it would ring at a certain time. Re-

move the crystal of your watch, bend the

large hand up a little, then place the end of

the small wire at the point showing the

time you want to get up, and when the lit-

tle hand comes around it will touch it and

NOVEL ALARM SWITCH

the large hand will pass over it. Connect

the other end of this wire to the battery.

Then put a coil of bare wire under your

watch and connect the other end to post

of the bell. Then connect the other bell

post and battery together. When the little

hand comes around it will touch the wire

and make a contact and ring the bell.

John Long.
Leechburg, Pa.

The Young Edisons' Club:

It was during the time when I was most

interested in electricity that the idea of wir-

ing a telephone transmitter behind the sofa

where my sister and her beaux sat nearly

every night, entered my mind. The next

day the folks went to the city to do their

Spring shopping. "Luck surely is with me,"

I thought, as I went to my room to get the

telephone parts ready. All I needed was a

set of batteries, a small switch, a receiver

and transmitter. The latter I had pur-

chased the summer before just for curios-

ity's sake. I wired the transmitter to one
end of a long piece of lamp cord which I

had carefully laid along in the most ob-

scure places, so as not to be noticed by the

folks. I laid the transmitter behind the

sofa with a megaphone attachment, so that

I could hear what they said more plainly.

I then connected the receiver, batteries and
small switch in the circuit upstairs in my
room. That evening my mother noticed a

strip of wire which I had not hidden prop-

erly and she asked about it." I told her that

I was going to do a little experimenting with

it, and she said she didn't mind. A few
minutes later I hid the wire that my mother
had noticed, for fear my sister might notice

it also. I went to my room a little earlier

that evening than usual. About ten min-
utes later the bell rang and one of my sis-

ter's beaux came in. As soon as I heard
the front door close I closed the switch. A
moment later the conversation began. I

don't believe I ever laughed so hard before

as I did during the whole of the conversa-
tion.

[For obvious reasons we refrain from
printing this young Edison's name and ad-

dress.]

The Young Edisons' Club

:

Dry cells are much the same as the com-
mon liquid battery in their construction;

that is, the materials used are nearly the

same. I have been successful in making
dry cells after the following plan:

First, procure a piece of good sheet zinc

about fV inch thick and S l/2 inches long, by

6 inches wide. Roll this into a cylinder 2y2
inches in diameter ; this will give you a

chance to lap the edges over about ^ of an
inch at the seam. Solder the seam on the

outside of the cylinder and the inside of the

seam should be covered with asphaltum to

cover the solder. Of course just the seam
should be covered and no other part of the

inside of the cylinder. Now cut a disk that

will just fit inside of the cylinder and solder

it into one end, so as to form a watertight

jar or receptacle for the paste.

Before putting the paste into the re-

ceptacle you must procure the carbon ele-



POPULAR ELECTRICITY 173

ment. or the positive pole of your battery.

If you can get an old carbon from another

old' and worn out dry cell, you can make

good use of that by cleaning it thoroughly,

or in case you cannot get one of these you

can take three of the common carbons used

in arc lamps and tie them together with rub-

ber bands at top and bottom of the rods.

Now you are ready to assemble the bat-

tery. Before you mix up the paste you

might as well take a piece of the very thin

blotting paper, say about & inch thick, and

line the inside of the whole receptacle

with it.

Prepare your paste by mixing }i pound

of zinc oxide, 1-3 pound of sal ammoniac,

3/4 pound plaster of Paris, ]/A pound chloride

of zinc. Mix into a paste by adding about

y2 pint of water. This should be distilled

water, or, better still, common rain water.

When you have the paste all ready, put

in about ^ of an inch of paste, then set

your carbon into the jar in the center, of

course, then you can proceed to fill the re-

ceptacle to within about }i of an inch from

the top, pressing the paste in tight.

Leaving about 34 inch at the top to seal

the batten- in, you proceed to clean all paste

or such materials as might be around the

top, and wipe the zinc off dry and clean.

Xext melt enough pitch or asphaltum to fill

up this space, get this hot enough so it will

fill up all parts of the top and make it air-

tight, but before pouring this into the space

it is best to sprinkle a little sawdust on^the

top of the paste so as to have a dry surface

to pour the hot wax onto.

L. M. Olsen.

805 Lake St., Bellmgham. Wash.

by the players, either the corks or the

needles being painted to show by which side

they were fired.

The scoring takes account of the usual

practice of protecting vessels above the

water line with a heavy coat of armor, which

makes them more vulnerable below the sur-

face of the water than above the same. If

a projectile strikes the vessel directly above

the water line, it counts 5; if below the

water line, 15. If it does not immediately

strike the vessel, it is left to drift in the

Toy Torpedo Battles

As a modern variation of the old war

game played with peas as cannon balls and

tov ships' as targets, our European cousins

are beginning to use magnetized projectiles

which can serve both as torpedoes and as

floating mines. A needle stuck through an

ordinary pea might answer, but would

rarely be light enough to float well
;
hence

the German boys use a pair of cork balls

with a magnetized piece of a fine knitting

needle connecting them. The gun used is

the usual spring actuated toy cannon, from

which a single projectile is fired alternately

A TORPEDO BATTLE

water and serves as a mine buoy, counting

10 if it strikes a vessel belonging to the other

side. Whenever a vessel is struck in either

one of these three ways, both it and the

projectile which struck it are taken out of

the water. Vessels hit by a player's own

projectiles are likewise removed, scoring the

same points for the opposing side. When
all vessels have been "sunk." they are re-

placed, the game continuing until one side

scores a total of 100 points. Of course the

toy boats used in the game must have metal

hulls which will attract the magnetized

projectiles whenever these get near them,

and much of the players' skill goes to direct-

ing the shots from their opposing vantage

points so that they will drift towards the

enemy's boats. Then in case any two float-

ing projectiles strike each other, they are

assumed to have exploded and are taken out

of the water without scoring for either side.
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Membership in Popular Electricity Wireless Club is made up of readers

of this magazine who have constructed or are operating wireless apparatus
or systems. Membership blanks will be sent upon request. This depart-

ment of the magazine will be devoted to the interests of the Club.

A High-Power Wireless Equipment
By ALFRED P. MORGAN

Part XIV.—Variable Condenser

The only form of variable condenser of

any real value for receiving purposes in

wireless telegraphy is one having air as a

dielectric. There are no losses of energy

due to dielectric hysterisis when this mode

of construction is employed.

The form of variable condenser most

commonly employed in wireless telegraph

apparatus consists of two sets of semi-cir-

cular plates,—one set be-

ing connected together

and fixed rigidly in posi-

tion and the other set be-

ing connected together

and capable of rotation

about a central axis.

When this latter set is ro-

tated so as to bring a

greater or lesser area of

the two sets of plates into

an interlapping position,

the capacity of the con-

denser is varied.

Fig. 153 shows several

circuit diagrams employ-

ing a variable condenser

addition to the loose

methods increase the wave length of the

aerial and adapt it to longer wave lengths.

The last method employs three variable

condensers. This method produces a de-

crease in the wave length of the antenna
and adapts it to shorter waves. It is possi-

ble to make very fine adjustments with this

circuit and obtain the best resonance. This

circuit is hard to handle, however, without

V- 3.

L.C.

Ill

coupler for tuning pur-

poses. In the first dia-

gram, the condenser is in-

serted between the primary of the loose

coupler and the ground. The condenser in

this position has the effect of shortening

the wave length of the aerial circuit so that

it is adapted to receiving short wave
lengths. The second, third and fourth

aty.c
I

FIG. 153. CIRCUIT DIAGRAMS

considerable experience in its adjustment.

When the inductance of the secondary
of the receiving transformer is accurately

adjustable in the manner of the instrument

described in Chapter XIII, the condenser
in the detector circuit (known as the sec-
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ondary condenser) need not be variable

and a fixed condenser

may be used. The cir-

cuit diagrams illustrated

by (i), (2) and (4) in

Fig. 153 are the ones

most c o m monl y em-

ployed.

The most desirable

plates to use in build-

ing a variable condenser

are those having ears or

lugs attached, through

which the binding rods

that hold the condenser n^=6
POSITIONSpass. These are shown in

Fig. 154. However, it

requires special dies to stamp these out and

they can only be obtained at considerable ex-

pense. It is, therefore, more expedient for

the amateur to use an ordinary semi-circu-

lar plate for this purpose. These plates can

be obtained in the open

market, already stamped

out and it is advisable to

purchase them in this

form rather than to at-

tempt to cut them out with

a pair of shears and risk

bending them out of

shape.

Thirty-one semi-circles

are required, sixteen of

them S
lA inches in diameter and fifteen 4^

inches in diameter. Three holes are bored in

the larger plates and one in the smaller

plate. The location of the holes is indicated

in Fig. 155.

FIG. 155. SEMI-
CIRCULAR
PLATES

Wadtiers Ft liar

FIG. 156. BRASS WASHERS AND PILLAR

The plates are separated by brass wash-

ers, Fig. 156, h. inch thick. Those which

separate the larger plates are Y% inch in di-

ameter, while those separating the smaller

movable plates are larger, namely y2 inch,

in order to insure the plates being parallel.

The smaller plates are assembled first by

passing a h brass rod alternately first

through a plate and then a washer. The

ends of the rod are threaded with an 8-32

die and two threaded brass washers y2 inch

in diameter and & inch thick screwed down

against the plates so that they are held

firmly in position and cannot turn on the

shaft. The fixed plates are assembled with

one rod passing through them near each

corner and one in the center of the curved

edge. The ends of the rods here also are

threaded with an 8-32

die and a brass washer

s
5
2 inch thick with Y%-

inch threads. This is

screwed down against

the plates.

After drilling the

plates previous to as-

sembling, file off any

burs around the holes

very carefully. If this is not done care-

fully, the plates will be separated by a dis-

tance greater than the thickness of the

washers and the plates will be thrown out

of alignment. The plates may be either

brass or aluminum, No. 20 B. & S. gauge.

Two pieces of fibre t
3
s inch thick are cut

to the dimensions and shape shown in Fig.

157. The holes (A A A) are bored in the

a'

%
FIG, 157. FIBRE

ENDS

FIG. 158. ASSEMBLY OF PLATES

same relative positions as the three holes

in the larger plates. The lower piece of

fibre is held in position by means of three

8-32 hexagonal brass nuts screwed onto the

rods. After the upper fibre is in place the

rods should be cut off so that only fs inch
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projects above the surface. Three small

brass pillars y% inch long and of the same
diameter are bored through their axis and
threaded with an 8-32 die. They are then

screwed firmly down onto the ends of the

rods as in Fig. 158.

The hole (B), Fig. 157, is in such a posi-

tion that when the shaft of the movable

SCREW

PiLLtKR

FIG. 159.

WAS***

CONDENSER UNIT ATTACHED
TO COVER

plates is slipped through, the brass washers

will just clear the fixed plates and not make
contact with them.

The condenser complete, as shown in Fig.

159, is enclosed in a hardwood case built

according to the dimensions in Fig. 160. It

is supported from the cover by three 8-32

round headed brass machine screws passing

down through the latter into the pillars

screwed on the tops of the rods. A pol-

1

6£

f
uC

i-

ei

~\
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FIG. 160. CONDENSER CASE

ished brass washer is placed under the head
of each of the screws to better the appear-

ance.

The top of the case is fastened down by
eight brass screws countersunk so that they
are level with the surface. Connections

FIG. 161. TOP VIEW OF IN-

STRUMENT

are established by soldering one wire to one

of the binding rods which hold the station-

ary plates in position. The wire is then

led out to the screw connecting with a brass

binding post mounted on the cover. A sec-

ond wire is soldered to a small strip of

spring brass
1

which is fas-

tened to the

under side of

the cover with

a round head-

ed wood screw

and then bent

upwards so

that it rubs

against the

shaft of the

movable
plates. The
other end of the wire is attached to a sec-

ond binding post.

The condenser is provided with a brass

scale mounted on the top of the box and a

pointer so that the amount of condenser

in the circuit may be seen at a glance.

The details of the pointer and the scale are

indicated in Figs. 161 to 163. The pointer

is cut out of sheet brass with a pair of tin-

snips and then finished < /J" *.

with a file. It is attached to

a small brass bushing by
soldering. The bushing is

split with a hacksaw and
slipped over the shaft. The
handle attached to the shaft

is an ordinary typewriter

knob. These may be read-

ily obtained from dealers in

wireless goods or from a

typewriter manufacturer.

They are provided with a

hollow metal bushing hav- details of
ing an internal diameter of pointer

one-quarter of an inch, so
AND KN0B

that it will just slip down over the bushing.

After the plates have been turned so that

the movable plates do not interlap with the

stationary plates the pointer is set to zero

and the set screw on the knob tightened so

as to maintain the position.

The plates must under no circumstances
rub against or touch one another. They
must be brought into alignment by careful

trueing and perhaps the insertion of one or

two thin sheet brass washers between the

I °

©

n
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stationary plates and the fibre at the top or

bottom so as to raise or lower the movable

plates as the case may demand.

KHOB

FIG. 163. METHOD OF CONNECTING WITH
MOVABLE PLATES

The instrument is finished by staining,

filling and polishing.

(To be concluded.)

Wireless Across America

It is now proposed to establish a trans-

continental line of wireless telegraph sta-

tions for commercial purposes. The com-

pany which has been formed to accomplish

this difficult task is known as the Poulson

Wireless Telegraph and Telephone Com-
pany. A start toward this end has been

made by equipping stations at Los Angeles,

San Francisco, Cal., and El Paso, Tex. The
last has but recently been completed. The
company asserts that immediately after the

station at El Paso was in shape communica-

tion was established in the daytime between

it and the San Francisco station, a distance

of 1,250 miles.

The power used at San Francisco and El

Paso is twelve and sixteen kilowatts, re-

spectively, although further experimenting

will undoubtedly lead to a considerable re-

duction in the energy required. At both

plants the antennae are supported by two
300-foot towers located 370 feet apart, and

consist of two sets of fans, each of 22

wires, suspended from a steel cable and

guyed laterally. This double fan type of

aerial has been found the most suitable by

the Poulsen experts. The ground connec-

tions are in the form of radiating copper

wires buried four feet in the sand and ex-

tending on one side of the lot into the Rio

Grande river and on the other into an irri-

gation canal. The accompanying cut gives

a very good idea of the El Paso station

towers before the antennae were in place.

The towers are built in sections, each of

six feet. The entire construction is of Ore-

gon pine and is bolted to a foundation

framework of 12-inch California redwood
embedded in the sand. Each tower is sup-

ported by five sets of guys. The towers are

calculated to withstand the pressure of

wind blowing 100 miles per hour.
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Latest Field Set for the Signal Corps
By R. H. LANGLEY

There are a great many men today who

are looking forward to the next war in

which any of the great world powers en-

gage with the keenest interest. There are

so many developments of modern science

which will have an immediate effect upon

warfare that we can today amuse ourselves

imagining what the next war will be like.

Among these developments are the sub-

marine, the aeroplane, the Maxim gun

silencer, and perhaps as important as any

in its actual effect upon war, the self-con-

tained field wireless equipment. There are

those who say that so many inventions

have been developed and so great will be

their effect that war, as we have known it,

will be impossible. It is not our aim here

to discuss this question, but we will en-

deavor to describe the last mentioned of

these inventions in its latest form.

The illustrations show a field set that was

delivered to the Signal Corps early in 1911.

It will be seen at once that this outfit is much

simpler than those of a similar type which

the Signal Corps has had previously. It

will also be seen that it is built upon the

standard ''Pintle Wire Wagon" chassis and

designed to be drawn by four horses. The

forward cart, as shown in Fig. 1, is fitted

with a pole and whiffle-tree and is the in-

strument cart proper as has been the prac-

tice in all previous sets for this service. The

rear cart, Fig. 2, which is attached to the

forward cart and drawn by it by a special

form of coupling which admits of very

rapid separation of the two carts, is the

power cart. It is fitted with a brace which

is let down when the rear cart is detached

and supports it in a horizontal position.

Both the carts are equipped with brakes

that are so effective as to practically lock

the wheels. It is thus unnecessary to block

the wheels when the carts are set up in the

field for operation.

The power cart, -shown in detail in Fig.

3, has mounted upon it a gasoline engine

and a generator. The engine is an eighteen

horse power Sultan, four cylinder and four

stroke cycle. It is mounted facing the rear

of the cart, with its radiator on the rear

side. Its gasoline tank is mounted on top

of the engine itself so that a gravity feed is

obtained. The engine is water cooled and
has the usual fan to force air through the

radiator. No batteries are provided for

starting, but the magneto is relied upon to

give the spark at once.

The engine rests upon a heavy casting

and is direct coupled to the generator. This

is a Diehl machine and delivers two kilo-

watts of energy at no volts, 500 cycles.

The exciting current is no volts, direct

current, and is also used in the instru-

ment cart as will be seen later. To take

the current from the power cart to the in-

strument cart where it is used, two cables

are provided which plug into sockets at the

front of the power cart and the rear of the

instrument cart. One of these conductors

is for the alternating current and the other

for the direct current.

The casing over the engine and the gen-

erator is of sheet steel and is so constructed

that any part of the apparatus is easily ac-

cessible. On one side of the generator is a

panel carrying fuses and switches and a

rheostat and handle for regulating same.

On the other side of the engine is a panel

on which are mounted a Weston voltmeter

and ammeter.

The instrument cart is very compact. On
the chassis is mounted a wooden box, the

top of which acts as a seat for the driver

and operator when the cart is being moved
into action or on the march. The top is

hinged so that when it is desired to move
any of the apparatus from the wagon it may
be opened. The rear side of the box is

hinged at the bottom and acts, when open as

a desk or shelf for the operator. The opening

of this door gives access to all the adjust-

ments of the set and to the key. Beneath

this large box and setting down into the

chassis of the cart is a smaller box in which

parts of the field antenna are stored during

transit of the equipment. The cables for

connecting the power cart to the instru-

ment cart electrically are also carried here,

as well as spare fuses and wire, etc. The
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sockets for plugging in the cables will be

seen in the front of this lower box.

The wireless equipment itself is of the

quenched spark type. It is of two kilowatt

capacity and has an efficiency from 60 to

75 per cent actual radiation. Considering

the plan view, Fig. 4, and also the end view

with door open. Fig. 3 of the instrument

cart, in the upper right hand corner will

be seen the transformer (A) standing on

end. Just in front of the transformer and

at the bottom of the box is an adjustable re-

actance (B) to give resonance between the

transformer circuits. Next to the re-

actance are the condensers (C), six units

being held in rack, two being spare. Next

is the discharger or spark gap (D) and be-

side it a fan (E) to keep it cool. This fan

is operated on the direct exciting current

from the power cart and is controlled by

the switch (F). Above the fan and

in plain view from the rear of the cart

when the back is open is a hot wire am-

meter (G) showing the radiation in am-

peres. This instrument is on the ground

side of the closed oscillating circuit and

from its other terminal the connection to

ground is made through a bushing (H)

similar to the antenna bushing, but located

near the bottom of the box on the left hand

side at the rear. The antenna bushing is

shown at (J) and has a spring contact so

that the antenna wire may be slipped un-

der the knob on the outside and a good con-

nection made very quickly. The large box

(K) is the transmitting tuner and is a

direct coupled inductance so arranged that

any wave length between 200 and 1,200

meters may be had, and the change from

one wave to another is accomplished in a

very short time. The method of making

these adjustments may be learned from a

study of the front of the box. The box

contains two large helices side by side and

connections from these are brought out

every few turns to the jacks seen on the

front of the box. A variometer at the

bottom makes perfect resonance obtainable.

One of the coils is a loading coil and the

other a coupling coil. The power switch is

at (L) and the key at (M). The receiver

is entirely contained in the box (N) and

consists of four units, a loose coupler, two

variable condensers, and a variometer. By

means of the two switching knobs (a) and

(b) the connections are so altered that any

wave between 200 and 2,000 may be ac-

curately tuned to. The detector (d) of the

"perikon" type is mounted on the top of the

box. Phones (O) are connected to the

posts (e), of which the center one is dead

to make it possible to connect two sets of

phones in series. When the cart is on the

march, the phones are carried in the bag

(P). This completes the wireless equip-

ment of the cart, and while it is very simple

and easy of adjustment, it is very efficient

and complete.

The antenna used with this set is the reg-

ular portable type used by the Signal Corps.

It consists of a 60 foot hollow spruce mast

in ten sections. It is guyed half way up and

also near the top and six wires run from

the top in the form of an umbrella. For a

ground, six wires are laid on the earth run-

ning radially from the mast under each of

the six wires of the antenna. The whole is

so constructed that it may be put up in a

very few minutes. Its fundamental wave

length is about 200 meters and its capacity

about one one-thousandth of a microfarad.

The sending radius of the outfit is 150 to

200 miles and the high pitch of the musical

note emitted by the quenched spark trans-

mitter makes it very readable even when

severe interference is to be met with. The

tuner, although simple, which is used for

receiving, is very effective, as its tuning is

very snarp, as is also the wave sent out

by the transmitter.

In any outfit for field work, the question

of rigidity of the apparatus and resistance

to shock and jouncing over rough roads, is

important. In the outfit in question, all

parts which could in themselves resist shock,

were bolted fast. Other parts, such as am-

meters, which would be wrecked by severe

shock, were mounted upon springs which

absorbed the shock. To prove whether the

precautions which had been taken in this

direction were effective or not, the set was

given a very severe test. At the end of half

an hour's rumbling over the roughest kind

of road, not one screw was found loosened

and the delicate instruments remained in

perfect condition.
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In many stations the transmitting helix

is an important instrument. It serves the

same purpose in the transmitting set as the

tuning coil does in the receiving outfit. In

stations using spark coils rated at V/2 inch

spark or less, it is doubtful that the use of a

helix would improve the transmitting ra-

dius, but where a larger coil or a trans-

former supplies the high tension current the

helix is practically a necessity. Not only

can a greater distance be covered by such a

station with the help of a helix, but the

transmitting apparatus can be given a defi-

nite wave length, thereby enabling the re-

ceiving operator to hear the station through

interference.

There are two forms of helices in general

use at the present time. One form consists

of a spiral of wire wound in one plane, and

the other form is a true helix in shape. In

the first form of helix the advantage is that

of occupying small space, and the main dis-

advantage is that the outer turns of wire or

ribbon have a greater inductance than the

inner turns, with the result that it is not

such a simple matter to tune the circuits

connected to the helix. The second form

of helix mentioned above requires more

space, but each turn has an inductance equal

to that of every other turn, and better insu-

lation can be obtained between turns.

In all transmitting instruments it is de-

sirable to have as low an ohmic resistance

and as low a high frequency resistance as

possible. The ohmic resistance is that which

is generally known by the term "resistance."

The high frequency resistance is one which

is due to the fact that high frequency cur-

rents are not evenly distributed throughout

the conductor, but flow nearer the surface,

the higher the frequency. For this reason

a helix should be wound with a wire of low

ohmic resistance, having a large surface.

In order to obtain as little high frequency

resistance as possible, some helices are

wound with copper or brass ribbon. Per-

sonally, I am not in favor of using metal

ribbon for this purpose because of the com-

paratively sharp edges, from which there is

certain to be some brush discharge and con-

sequent loss.

Some of the large commercial stations

have helices wound with copper tubing,

which has a low ohmic resistance and a low

high frequency resistance on account of its

large surface.

The following tables give dimensions for

helices similar to that shown in the figure

:

COILS UP TO ONE INCH SPARK-

Diameter of winding, 5 inches.

Number of turns, 10.

Size of wire, No. 10.

Kind of wire, copper or aluminum.

Distance between turns, 1 inch.

Feet of wire needed, 13.

COILS FROM V/2 TO 4 INCH SPARK AND TRANS-

FORMERS UP TO y2 K. W.

Diameter of winding, 8 inches.

Number of turns, 10.

Size of wire, No. 8.

Kind of wire, copper or aluminum.
Distance between turns, lVs inches.

Feet of wire needed, 22.

For transformers of from }%. K. W. to two

K. W. the helix may have the same di-

TRANSMITTING HELIX

mensions as the large one described above,

but the wire should be of copper, and should

be not smaller than No. 6.

The wire of a helix for low powers may

be supported on frames of well seasoned

wood, but in the larger helices the supports

should be made of fiber or hard rubber, or

can be constructed of porcelain knobs held

in place by non-conducting rods passing

through their centers.

In tuning a transmitting station it will be

found that one-quarter of one turn either

way may throw the set out of tune, and it

is therefore advisable to have an operator

at a receiving station .at a distance advise

the transmitting operator when the signals

come in best.

A. B. Cole.
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Sensitive Relay for Wireless

Telegraphy

The ordinary coherer will only work up

to a few miles and is very uncertain in its

action. For this reason it is seldom used

in the amateur station.

With this relay I am going to describe

how it is possible to use a sounder or call

bell system. The device works on the lever

principle. A series of three levers are con-

nected as shown, so that when the first is

moved very slightly the others multiply this

motion, thus closing an electrical contact.

Fig. i shows a plan. No special dimen-

sions are necessary, but will give them

for the benefit of the reader. The base is

To Detecton

N Telephone Rece/'ven
Spning A

J^Z
39P

Bearing
tJoint

rlov Lower*
Contact

Upper*
Contact

M

ToBatterySnSounder

Brass/todA

Base

" ' -j Washer -^

13 Bolt -"
Te/ephone

^Point Resting on Diophrarn

Fig.8

zBorC

-£

Fig.3

SENSITIVE RELAY

15x7 inches. (A) is a piece of spring brass

xs by Y^ by 10 inches. It is fastened to (M),

which is an upright, so as to be two inches

above the base. An adjustable screw (K)

passes through (A). The end of (K)

should rest on the center of the diaphragm

of a sensitive telephone receiver. Fig 2.

The spring is to keep (K) in close contact

with the diaphragm. (L) is a piece of }i

inch round brass i
J/2 inches long. (B) and

(C) are two pieces of brass each 32 by }i by

10 inches long. (T) is similar to (L). At

the ends of (B) and (C) two holes are

drilled that will just allow (L) and (T) to

fit tightly and yet work very easily. The
dimensions on (A), (B) and (C) are as fol-

lows : (N) to (K), 2 inches; (K) to (L),

10 inches; (L) to (E), 2 inches; (E) to

(T), 10 inches; (T) to (H), 3 inches; (H)
to (P), 9 inches.

When the parts are set up on the base a

very light touch on (K) should close con-

tact at (P). When connected to a good wire-

less set a message causes the diaphragm to

be pulled down slightly causing (K) to

drop. This movement of (A) is transmitted

and multiplied to (P) which closes the con-

tact and works a sounder which is in series

with a battery
R< Francis Dashiell.

Coherer Not Practicable for

Operator's Alarm

The coherer is one of the oldest forms of

detector. It is composed of metallic filings

enclosed in a glass tube, having two plugs

of metal so arranged that their pressure on

the filings can be varied. In the better forms

of coherers the glass tube is exhausted of air

to prevent oxidation of the filings. The

filings are generally of the proportion of

10 per cent silver and 90 per cent nickel.

The coherer cannot be used in connection

with telephone receivers, but requires a re-

lay which in turn operates a decoherer and a

sounder. The decoherer is often an electric

bell so arranged that the hammer strikes the

glass tube and shakes or decoheres the

filings.

Some amateurs have been led to believe

that the coherer will give satisfactory re-

sults as a device to call the operator when
he is not at his instruments. This is not

true in general, as will be explained in the

following:

The coherer is not a sensitive instrument

as compared with the modern detectors.

Furthermore, it is not reliable, and will not

stay in adjustment. We doubt that this in-

strument will respond to a two K. W. com-

mercial station at a distance of more than

ten miles if used in the average amateur

station, even in connection with a good 250

ohm relay. It cannot be depended upon to

respond to even such a station for more

than five or ten minutes without being read-

justed, since it is affected by every station

within its responding radius whether in tune

or not, providing that such stations use a

comparatively high voltage at the top of the

aerial for transmitting.

The chief field of the coherer at the pres-

ent time is that of lecture work where the

distance between the stations is small.

A. B. Cole.
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WIRELESS QUERIES
Answered by A. B. Cole

Questions sent in to this department must

comply with the same requirements that are

specified in the case of the questions and

answers on general electrical subjects. See

"Questions and Answers" Department.

Spark Gap; Electrolytic Interrupter and

Coil; Calling Instrument; Aerial

Questions.—(A) Explain the use of a spark

gap in wireless telegraphy. (B) In some sta-

tions an electrolytic interrupter is used to

operate a coil on 110-volt alternating current

circuits. It is also possible to operate a coil

on such a circuit by tightening the interrupter

until it will not operate and connect the coil

across the line without an interrupter. Why
is the interrupter used in the former case.''

(C) Is there an instrument by which a person

is notified if called while he is not at his

instruments? (D) What is the cause of the

musical hum in a wireless or telephone re-

ceiver? (E) What is the object in having

one end of an aerial higher than the other

end?_W. C. S., Biloxi, Miss.

Answers.—(A) When the key is de-

pressed, the aerial becomes charged to a

high potential. When this potential has

reached a certain point, determined by the

length of the spark gap, it suddenly dis-

charges, and a spark passes across the gap.

The potential of the aerial is thereby sud-

denly decreased. The sudden variation in

potential produces the electromagnetic

waves which are radiated. The purpose of

the spark gap is therefore to allow the

aerial to become charged and then to pro-

vide a means of suddenly discharging it.

(B) Using the former arrangement, the

high frequency of the interruption produced

by the interrupter gives a greater spark

length than could be obtained in the latter

way.

(C) The only practical device at the pres-

ent time consists of a coherer in connection

with a relay, the latter operating a bell or

other signal. The coherer is unreliable and

is far from sensitive, and is to be recom-

mended only for very short distance work-

ing and for lecture purposes.

(D) This is probably caused by induc-

tion from electric light or power wires in

the vicinity.

(E) In general, the higher the aerial, the

better the results, obtained with it. One end

is higher than the other in some aerials,

because it was not possible to raise the

lower end.

Transformer on 110 Volts D. C.

Question.—(A) Can a transformer be

operated on 110 volts D. C. in series with an

electrolytic interrupter?—M. W., Ireton,

Answers.—(A) A closed core trans-

former will give practically no results at

all, and some types of open core trans-

formers will give fair results, while other

open core transformers will give no better

results than the closed core type.

Detectors; Untuned Set; 15-Mile Aerial;

Potentiometer Resistance

Question.— (A) Why are several detectors

used in some wireless sets, and how are they

connected? (B) Will the length of the

aerial affect the transmission and reception

of messages by an untuned set? (C) Please

give dimensions of aerial for transmitting 54-

mile and receiving from 10' to 15 miles. (D)

Can Portland cement be used as insulating

material? (E) What material can be used

for the high resistance element of a potenti-

ometer?—A. J. M., Waukesha, Wis.

Answers.—(A) Some detectors give

loud sounds on short distance working, but

are not sensitive for long distance opera-

tion. Other detectors are thrown out of

adjustment when the transmitting key is

depressed. Several detectors are used so

that the advantages of all can be obtained.

A switch is arranged to cut in any one de-

tector at one time.

(B) Yes, the longer the aerial, within

limits, the better.

(C) Four wires, each 40 feet high and 50

feet long.

(D) No, it would not be satisfactory for

high tension circuits.

(E) A high resistance carbon rod is

sometimes used. The rod of a hard lead

pencil will give fair results.

Comparison of Aerials; Receiving Distance

Questions.— (A) Of two aerials of the same

height, which would give better results, one

15 feet long consisting of four wires, or one

of two wires 30 feet long? (B) Should 1

have any difficulty in sending and receiving

over a distance of 600 feet, with no high

objects between the stations, using a y2 -inch
coil, zinc spark gap, auto-coherer, 75-ohm

receiver and water rheostat in place of poten-

tiometer? The aerial is 30 feet long, consist-

ing of four wires.—G. S., Greensburg, Kan.

"Answers.—(A) The former would be bet-

ter for transmitting, and the latter for

receiving.

(B) There should be no difficulty, pro-

vided that you have a good ground connec-

tion at each station.
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Revolving Spark Gap; Series Spark Gap
Questions.—(A) Please explain the opera-

tions of the revolving spark gap. What are
the advantages of this type of gap? (B)
Explain the operation of a series gap. What
are the advantages of this type of gap? (C)
Which of the above gaps is more easily
constructed, and which would give the best
results for amateur use?—H. O., Kibble,
Mich.
Answers.—(A) The revolving spark gap

consists of a metallic disk rotated by a

motor or other means so that the spark is

extinguished at regular intervals. If prop-

erly timed with reference to the capacity

and inductance of the aerial circuit and the

frequency of the current supplied to the

transformer, the aerial will have time to

radiate all the energy supplied to it before

another spark passes across the gap. This

form of gap will also raise the pitch of the

spark. For these reasons the revolving gap
increases the efficiency of the set.

(B) The series gap consists of several

gaps in series and its main advantage is that

of large and effective cooling surface, which

increases the efficiency. A higher pitch can

also be obtained with this type of gap.

(C) The series gap is the more easily

made, and will give good results for your

purpose.

Variometer Wire; Condenser Connections

Questions.—(A) Which of the following
sizes of wire would be most satisfactory for

a variometer the outer coil of which is 5^2

inches in diameter and whose inner coil is

5 inches in diameter; No. 18, No. 24 or

No. 32? (B) Can a variometer be used in

connection with a single slide tuning coil?

If so, how? (C) I have two receiving con-
densers of capacities of .088 and .078 M. F.

respectively. If these are connected in

series, what is the resulting capacity? If

connected in parallel?—L. R. W, Normal.
111.

Ansivers.— (A) We should use No. 18

wire.

(B) The combination of the variometer

and the single slide tuning coil can be used

to increase the wave length to which the sta-

tion will respond. If the variometer is of

the transformer type, the tuning coil is

connected in series with the primary. If

it is of the type in which the two coils are

connected together, the tuning coil is con-

nected in series with it and the aerial. (C)

The resulting capacity would be .0414 M.
F. for the series connection and .166 for the

parallel connection.

Sliding Tube in Induction Coil.

Question.—One of my friends has a ^4-inch
induction coil with a brass tube which snugly
fits the outside of the core and slides back
and forth. When the tube nearly covers the
core the secondary current is feeble; when it

is drawn off, the current in the secondary
increases. The sliding of the tube does not
increase or decrease the battery current as
far as I can see. Will you explain?—I. C,
Flint, Mich.
Answer.—While the brass tube does not

in any way decrease or increase the battery

current it prevents the core from receiving
ihe full magnetic effect of the current in

the primary winding, some of the energy
being used in producing eddy currents in

the brass tube. Likewise the magnetism of
the core is some of it absorbed by the tube
instead of affecting the secondary.

Insulators; Voltage of One-Inch Coil; He-
lix and Electrolytic Interrupter

Questions.— (A) Which is the best of the
following for insulating high frequency cur-
rents: Glass, porcelain or hard rubber? (B)
What voltage is required in an induction coil

to give a one-inch spark? (C) What size of
wire and how much would be required for a
helix to be used in connection with a one K.
W. transformer? (D) HJow can I make an
electrolytic interrupter?—G. F., Aurora, 111.

Answers.—(A) For outdoor work glazed

porcelain is probably the best. In wiring
for best results glass should never be used,

as ordinary insulators made of this material

contain a certain amount of metallic salts

which reduce the insulating qualities for

high tension lines.

(B) This depends upon the size, shape
and composition of the spark gap terminals

and some other factors, but an instantane-

ous voltage of 20,000 may be taken as an
average.

(C) Twenty-two feet of No. 6 copper
wire wound in ten turns of a diameter of

eight inches. The turns should be spaced
i^i inches apart.

(D) A simple and fairly satisfactory in-

terrupter is made by arranging a No. 14
platinum or German silver wire so that it

can be lowered slowly into a glass jar con-
taining a solution of from 5 to 10 per cent

of sulphuric acid in water. The other elec-

trode is a lead plate.

Condenser with One-inch Spark Coil
Question—-Please tell me how much tinfoil

is needed in a condenser to be used with a
one-inch spark coil.—R. E. Cromwell, Vine-
gar Haven, Mass.
Answer.—Use 800 square inches of foil.
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Carrying Capacity of Carbon Brushes; Vol-

tage Generated; Fusing Motors

Questions.—(A) What is the carrying ca-

pacity per square inch of carbon brushes?

(B) Upon what does the voltage of a dyna-

mo depend? (C) What rule should be fol-

lowed in regard to the size of fuses to pro-

tect motors?—A. R. K., Louisville, Ky.

Answers.—(A) From 30 to 40 amperes.

(B) The following formula gives the re-

lation of the various factors upon which the

voltage of a dynamo depends:

F X W X S X R. P. S.
Voltage = ^

in which

F = the total number of lines. of force or

flux.

S = the number of slots in the armature.

W = the number of wires per slot.

R. P. S. = the number of revolutions per

second.

(C) Motor leads or branch circuits must

be designed to carry a current at least 25

per cent greater than that for which the

motor is rated. Where the wires under this

rule would be overfused in order to provide

for the starting current, as in the case of

many of the alternating current motors, the

wires must be of such size as to be properly

protected by these large fuses.

Separators; Battery Solution; "Flashing" a

Cell

Questions.—(A) What are "separators" in

batteries? (B) What solution is used in the

Edison primary cell? (C) What is meant by

"flashing" a cell?—H. G. W., Glen Ellyn, 111.

Answers.— (A) India rubber bands or

other materials used in batteries to keep the

plates from touching in the cell; particu-

larly applied in secondary batteries where

the plates are near together.

(B) A saturated solution made by stir-

ring granulated potash into water placed in

the cell jar.

(C) The E. M. F. of a cell is sometimes

tested by placing one end of a short wire

on the positive terminal of the cell and rap-

idly touching the negative strip and in this

way producing a flash if the cell has life.

It is an old method of testing and spoils the

plates without giving any accurate results.

Using a lamp or voltmeter is the proper way

to make such a test, which, with the read-

ing taken with an acidometer, will enable

you to tell if the cell is in good condition.

Charging Voltage
Question.—In charging storage batteries

what voltage should be used?—G. J. W.,

Los Angeles, Cal.

Answer.—Ordinarily the charging current

at starting should be five per cent higher

than the normal voltage of the battery.

After 20 or 30 minutes the voltage may be

raised ten or fifteen per cent above the nor-

mal voltage of the battery and continued

until the charging is nearly completed, when

the voltage may be raised to 30 or 40 per

cent above the normal pressure of the

battery.

Carrying Capacity of Copper Wire.
Question.—Will No. 14 B. & S. gauge wire

be sufficient to carry current to 20 sixteen-

candle-power 110-volt carbon filament

lamps?—W. U. B., Mansonville, Quebec,

Canada.
Answer.—Yes. No. 14 B. & S. gauge

wire is rated in the National Code to carry

twelve amperes. On page 32 of the last

edition of the Code you will find a table of

carrying capacity of copper wires from No.

18 wire to 2,000,000 circular mil cable.

Tesla Coil

Question.—Please explain what a Tesla coil

is and what can be done with such a coil.—L.

E. F., Madison, Maine.
Answer.—See "Construction of a Tesla

High-Frequency Apparatus" on page 728

of the December, 1910, issue.
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Watts in Horsepower.

Question.—How many watts will a one
horsepower motor require?—A. A., Cincin-

nati, Ohio.
Anszver.—Not considering efficiency, 746

watts will be required. Figuring efficiency

which accounts for friction, windage and

other losses enough extra watts must be

added to 746 to take care of these .losses if

the motor is to furnish one horsepower out-

put. With one kilowatt you will be on the

safe side.

Dielectrics; Foucault Currents; Best Con-
ductors

Questions.— (A) What is the meaning of

the term "dielectrics"? (B) What are Fou-
cault currents? (C) What are the two best

conductors?—E. J. B., Greenville, Mich.

Answers.— (A) Glass, sealing-wax, silk,

shellac, gutta-percha and air are examples

of "non-conductors" of electricity. On this

account they are used to make supports and

handles for electrical apparatus where it is

important that the electricity should not

leak away. They are called also "insu-

lators." Farady designated them "dielec-

trics."

(B) Electric currents produced in con-

ductors and dissipated in heat. They may
be produced in the armature core by the

armature current; hence one reason for

using a laminated armature core. They are

also spoken of as eddy currents.

(C) Silver and copper.

Flaming Arc Electrodes; Lamination Insu-
lation

Questions.— (A) Why is there a wire in the

electrodes of a flaming arc lamp? (B) What
is the composition of the carbons used in arc

lamps giving a white light? (C) Is thin

paper suitable to use between the laminations

of an armature?—E. McK., Brown City, Mich.

Answers.— (A) The carbons used in

lamps that are designed to burn long hours

are usually about sixteen inches long. With-

out a wire to reduce the resistance of such

a long carbon the lamp would burn with dif-

ferent voltages during the run.

(B) Cerium salts, a by-product of the

Welsbach mantle manufacture, are the

principal ingredients of electrodes, giving

a white light. Cerium fluoride forms two-

thirds of the core mixture in the electrode

and calcium salts the rest.

(C) No, because with the heating of the

armature the paper chars, crumbles to pieces

and leaves the disks loose. A thin coating

of linseed oil will serve the best.

..»»

"Bug" and "Bug Trap'

Question.—What is the meaning of the terms

"bug" and "bug trap" as applied sometimes to

electrical apparatus?—J. C. S., Chicago.

Answer.—The term "bug" is sometimes

used to designate some fault or trouble in

the connections in any electrical device.

The "trap" signifies any arrangement used

to overcome the "bug." The terms are said

to have originated in quadruplex telegraphy

and have gradually found way to other elec-

trical apparatus.

The term "bug" is also applied to the

fibre pieces or insulators placed on the

upper edge of the canopy of an electric

light fixture to insulate it from a metal

ceiling, or one of metal lath and plaster.

Re-energizing an Old Compass Needle.

Question.—I have an old compass that

does not indicate positively enough. How
can I remedy this?—L. F. D., Davison,

Mich.
Answer.—Re-energize the needle by wind-

ing it with a few turns of wire and passing

a battery current momentarily through the

wire; or stroke it upon a strong permanent

magnet taking care to bring opposite poles

of needle and magnet together.

Soldering Fluid

Question.—In "Don'ts for the Electrician" in

the April issue is the following: "Don't use

acid in soldering a wire." Will you suggest a

soldering fluid?—J. B., Columbus, Kansas.

Answer.—The following formula for a

soldering fluid is suggested in the National

Electrical Code : Saturated solution of zinc

chloride, five parts; alcohol, four parts;

glycerine, one part.

Gas Lighting Coil Data.

Question.—Please give dimensions, wire,

etc., for a ten-inch gas lighting coil.—H. T.,

Pittsburg, Pa.

Answer.—Provide a core of soft iron

wires, enough to make a bundle ^4 mcn m
diameter and ten inches long. Wind on five

layers of No. 18 wire and connect in series

with one side of the gas lighting circuit.

Voltage Variation and Candlepower.
Question.—(A) What effect will a slight

variation in voltage have on the candle-
power of a carbon lamp? On a tungsten
lamp?—S. J. P., Leetonia, Ohio.
Answer.—A one per cent variation in vol-

tage produces a candlepower variation of

about 5.6 per cent with the carbon lamp,

and about 3.7 per cent with a tungsten

lamp.



Disclaimers: Annulment and Repeal

of Patents
By OBED C. BILLMAN, L. L. B., M. P. L.

Disclaimers—In General.—A patent

claiming more than the patentee has a right

to claim is wholly void, and will not support

a suit. To avoid the harsh operation of this

rule the statute provides that the owner of

the patent may cure the defect and avoid

the defense under specified conditions, by

filing a disclaimer of the part to which he

is not entitled, and that then the patent shall

be valid for all that part which is truly and

justly his own.

Conditions of Disclaimer.—Inadvert-

ence, Accident, or Mistake. A disclaimer is

permitted only where the excessive claims

were made through inadvertence or mistake

and without any willful default or intent to

defraud or mislead the public. But it is im-

material whether the mistake be one of law

or fact.

Excess Must be Separable.—A dis-

claimer is permitted only where the part

disclaimer is distinct and separable, and the

part remaining is a material or substantial

part of the thing patented, and in itself

patentable.

Time of Filing.—A disclaimer will not

be permitted after an unreasonable delay

in filing it. But subject to this rule, a dis-

claimer may be made at any time, even after

suit is brought upon the patent, though

where the disclaimer is not filed until aft'er

suit brought the plaintiff is not entitled to

recover costs. What constitutes an unreason-

able delay is a mixed question of law and

fact, and depends upon the circumstances

of each particular case.

Necessity and Propriety of Disclaimer.

—Whenever the part claimed without right

is a material and substantial part of the

thing patented, a disclaimer is necessary in

order to save the patent. But immaterial

and unessential features need not be dis-

claimed, because they are not regarded as

• covered by the claim. A disclaimer can be

used only to get rid of excessive matter;

it cannot be used to change the invention

covered by the patent, or to reform the spe-

cifications and descriptions. A disclaimer

may be used to disclaim one or more separate

claims leaving the remainder to stand, or a

claim in a reissue unlawfully broadened, or

a separable part of a single claim, or one of

two or more inventions embraced in a single

claim, or for the purpose of limiting a proc-

ess to its application to certain classes of

materials, or to limit a patent for a class to

a particular variety. A disclaimer may be

used to avoid the effect of having included

in a patent more devices than can properly

be made the subject of a single patent. A
void claim may be disclaimed whatever the

reason for its invalidity. One of the elements

of a combination cannot be disclaimed be-

cause not separable.

Who May Disclaim.—A disclaimer may

be filed by the patentee, his personal repre-

sentatives or assigns. Several co-owners

of undivided interests in a patent must all

join in a disclaimer.

Requisites of Disclaimer.—The dis-

claimer must be made in writing, attested

by one or more witnesses, and recorded in

the patent office. The person filing the dis-

claimer must state therein the extent of his

interest in the patent, and indicate with

sufficient clearness the part of the patent dis-

claimed.

Operation and Effect of Disclaimer.

—The disclaimer when duly made and re-

corded in the patent office becomes a part of

the original specification to the extent of the

interest of those who made it. The patent

must be construed the same as it would be if

the matters disclaimed had never been in-

cluded in it. The only effect of the dis-

claimer is to limit the nature of the inven-

tion secured by the patent ; it does not affect

those portions of the patent not disclaimed.

Annulment and Repeal of Patents.—

In General.—The only authority competent

to set a patent aside, or to annul it, is

vested in the courts of the United States and

not in the patent office.

Interfering Patents.—Whenever there

are two or more interfering patents, any per-
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son interested in any one of them, or in the

working of the invention claimed under

either of them, may have relief against the

interfering patentee, and all parties inter-

ested under him, by suit in equity against

the owners of the interfering patent, and in

such suit the court may adjudge and de-

clare either of the patents void in whole or

in part, or inoperative or invalid in any par-

ticular part of the United States, according

to the interests of the parties in the patent

or the invention patented. In such suit the

sole issue for determination is that of pri-

ority of invention as between the interfering

patentees, and no question of patentability

is involved. Therefore, while the court may
declare either patent void, it cannot declare

both patents void. The proceeding may be

dismissed upon a determination that no in-

terference in fact exists, for the jurisdiction

exists only in the case of interfering patents.

The court has jurisdiction to grant such re-

lief by injunction or otherwise as will make

its determination effectual.

Void and Fraudulent Patents.—Where

a patent has been fraudulently obtained, or

obtained through accident or mistake, or

where its subject-matter could not lawfully

be granted, it may be repealed or annulled

by bill in equity brought in the name of the

United States, though this has been doubted

or denied on principle. But the government

cannot maintain a bill in equity to cancel a

patent merely because of an error of judg-

ment on the part of the patent officer in

granting it, or for want of novelty or utility

or upon the ground of interference, as in

all such cases any party interested has other

adequate remedies.

Telegraphic Transmission of Photographs.
By T. Thorne Baker. New York : D. Van
Nostrand Company. 1910. 141 pages and
64 illustrations. Price, $1.00.

NEW BOOKS

Wireless Operators' Pocketbook of Infor-

mation and Diagrams. By Leon W. Bishop.

Lynn, Mass. : Bubier Publishing Company.
1911. 200 pages with 119 diagrams and illus-

trations. Price, cloth, $1.00; leatherette,

$1.25; leather, $1.50.

This book is published in the form of a

manual for wireless operators and for those

who have already some knowledge of wire-

less. The intent of the author is to give

enough of the theory of the circuits and of

each piece of apparatus so that any one

interested may understand it and its work-

ing.

The author describes the various systems

experimented with in transmissing pictures

by telegraphy and devotes one chapter to

the endeavors made to transmit photographs

by wireless.

How to Make a Wireless Set. By Arthur
Moore. Chicago : Popular Mechanics Com-
pany. 1911. 84 pages and eleven illustra-

tions. Price, 25 cents.

Explains in an understandable way the

construction of a wireless outfit suitable for

transmitting four or five miles. The mat-

ter is arranged to enable any bright boy to

do the construction work at small cost.

A Working Manual of High Frequency
Currents. By Noble M. Eberhart, M.D.,
Chicago: New Medicine Publishing Com-
pany, 1911. 300 pages with 63 illustrations.

Price, $2.00.

In treating this subject the author gives

little space to various forms of apparatus

beyond outlining a type or two. The intent

of the manual is to provide the busy physi-

cian with a means of learning how to use

high frequency currents understandingly in

his practice.

The Gyroscope. By V. E. Johnson. New
York: Spon and Chamberlain, 1911. 52

pages with 25 illustrations.

An interesting treatise upon an old device

which may yet enter into a field of useful-

ness during this century. Numerous experi-

ments are suggested, and working drawings

and explanations contained in the book. The
application of the gyroscope to the mono-

rail problem is also discussed.

Spons' Workshop Receipts. Vols. Ill and IV.
London: E. & F. N. Spon (New York.
Spon & Chamberlain). 1909. Vol. Ill, 528

pages, 257 illustrations; Vol. IV, 544 pages,

321 illustrations. Price $1.50 per volume.
This valuable series is now complete. The

four volumes, to use a somewhat hard-

worked phrase, "comprise a veritable store-

house of information." Give a man the neces-

sary materials and set him down on a desert

island he could if he lived long enough,-

make about eveiything a civilized com-

munity could care fo*, from acetelyne lights

to wire ropes.



ON POLYPHASE SUBJECTS

One of the most difficult problems in

factory management is that of balancing

the work in different depart-
Machinery ments SQ as t0 keep all o£
for Over- them pro fitably busy. Even in

time Work
a gi le part of the establish-

ment this may be difficult, as some classes of

work require a greater use of certain ma-

chinery than others. For instance, if any

new items have an unusual number of holes

to be bored and threaded, the available drill

presses and tapping machines may not be

sufficient to do this part of the work fast

enough to keep up with the other operations.

Then it becomes necessary to run overtime

on these backward operations, and with belt

driven machinery this means that the whole

shop equipment has to be run for the sake of

a few machines. However, if electric power

has been installed for the individual ma-

chines, these can be operated without the

expense of running any others. For this

reason, the adding of a few electrically

driven machines often means a great econo-

my for shops even when these may not feel

ready to change their whole equipment to

the more adaptable method of propulsion.

Probably the most novel entertainment

ever provided for a company of guests was

made possible by the long-

distance telephone on the

evening of April nth. Mr.

V. N. Bethel, vice-president

of the American Telephone and Telegraph

Company, invited the social organization

known as the Cliff Dwellers to dinner at

his home in Montclair, N. J.

By means of giant transmitters in Boston,

Washington, Detroit, Chicago, New York

and other cities, prominent after-dinner

speakers, vocalists and entertainers of all

sorts contributed to the joy of the partici-

pants.

Special receivers were arranged in Mr.

Bethel's dining-room in Montclair, so that

tance Enter

tainment

his guests might hear the different features

of the entertainment provided for them

without difficulty. There were a large num-

ber of these receivers, and the voices

sounded as clearly and distinctly as though

the speakers were in the same room with the

guests.

The Chicago end of the entertainment be-

gan about nine o'clock, central time. Two cir-

cuits were provided in the office of the local

telephone company, one an "order" circuit,

so that the people in Montclair could signal

when the fun was to begin, and the other

a talking circuit over which the speech-

maker, the singer or the entertainer might

project himself a thousand miles into the

presence of the New Jersey society.

W. R. Abbott, one of the executives of the

Chicago Telephone Company, and the super-

intendent of the suburban telephone service,

made the opening address. Following Mr.

Abbott, Wilbur D. Nesbit talked. Then the

next speaker was from Detroit, followed by

Angus S. Hibbard of Chicago, the versifier

of the Chicago Association of Commerce,

who sang a song he had composed especially

for the occasion into the transmitter.

The small cultivators in the immediate

neighborhood of Seville, Spain, are rapid-

ly substituting electric power
Electric

for t^e ^ nor i aj r endless
Pumps in

chain of buckets worked by a
Horticulture

mule Qr bullockj with wh ich

they have hitherto raised the water from

their wells for purposes of irrigation. An
European paper states that the electric com-

pany of Seville has made arrangements for

supplying current over the horticultural

zone which extends for some two or three

miles round Seville, and within the first

year 56 installations were made, with a total

of 362 horsepower. The current is paid for

by the hour, according to the size of the

motor.



SHORT CIRCUITS
She had visited the Baldwin locomotive works

and, later, told some of her friends how a locomo-
tive is made.
"You pour," she said, "a lot of sand into a

lot of boxes, and you throw old stove-lids and
things into a furnace, and then you empty the
molten stream into a hole in the sand, and every-
body yells and swears. Then you pour it out and
let it cool and pound it, and then you put it in
a thing- that bores holes in it. Then you screw
it together, and paint it, and put steam in it, and
it goes splendidly; and they take it to a drafting-
room and make a blue-print of it. But one thing
I forgot—they have to make a boiler. One man
gets inside and one gets outside, and they pound
frightfully, and then they tie it to the other thing
-—and you ought to see it go!"

I once knew a man whose wife was continually
nagging him. She nagged and nagged until finally
the poor fellow died. Then she was sorry, very
sorry. So she erected a handsome tombstone on
his grave, on which was carved the following
inscription:

"Rest in peace until I join you."

"No, I've no desire to attend King George's
coronation. Besides, I'm sure I wouldn't stand
any show for a seat. All the best places will be
taken up."

"By the nobility?"

"No, by the moving-picture makers."

A chemist, who was for many years the manager
of a concern in Massachusetts manufacturing
various high-grade explosives, recently revisited
the place of his former employment. During a
talk with his old friends of the institution, he
made inquiry with reference to a certain colleague
by the name of Jenkins.

"By the way," said the chemist, "what has
become of Jenkins? Fine fellow."

"Fine chap, indeed!" agreed the foreman, "and
very skillful in the use of chemicals. But a
little absent-minded—Jenkins. See that discolor-
ation on the wall over there?"

"Why, yes; but what has that to do with
Jenkins?"

"That is Jenkins."
* * *

Hearing a faint rustle in the dark hallway
below, the elder sister, supposing the young man
had gone, leaned over the balustrade and called

out:

"Well, Bessie, have you landed him?"
There was a deep, sepulcher silence for some

moments. It was broken by the hesitating, con-
strained voice of the young man:
"She has."

* * *

"Does the razor hurt, sir?" inquired the barber,
anxiously.

"Can't say," replied the victim, testily, "but
my face does."

Summer Boarder—"Have you seen anything of
my little son Reginald?"
Country Boy—."Yes'm; the fellers has taken him

over to the crick, swimmin'."
Summer Boarder—"Oh, heavens! I'm afraid

he'll get drowned."
Country Boy (consolingly)—"Oh, he won't get

drowned, ma'am. The fellers is only goin' to

shove him into that two-foot mud-hole wot's full

uv snappin'-turtles an' blood-suckers an' see how
many'll fasten onto him—that's all."

* * *

A stout old gentleman was having trouble with
the telephone. He could hear nothing but a
confused jumble of sounds, and finally he became
so exasperated that he shouted into the trans-
mitter:

"Is there a blithering fool at the end of this
line?"

"Not at this end," answered a cool, feminine
voice.

* * *

"Oh, yes," Mrs. Smith told us, "my husband is

an enthusiastic archaeologist. And I never knew
it till yesterday. I found in his desk some queer
looking tickets with the inscription, 'Mudhorse,
8 to 1.' And when I asked him what they were
he explained to me that they were relics of a
lost race. Isn't it interesting?"

Miss who has charge of the children
of the city playground, has trouble, as all play-
ground instructors have, in preventing profanity
among the youngsters. One of the little policemen
of the playground ran to her the other day and
shouted:

"Miss there's some kids over there
cursing like hell."

* * *

Borrower—Could you let me have $ 5 if I bring
it to you tomorrow?
Brown—--Certainly. Bring me the $5 tomorrow

and I'll let you have it.

* * *

"You have such strange names for your towns
over heah!" said a titled Englishman. "Weehaw-
ken, Hoboken, Poughkeepsie, and ever so many
others, don't you know?"

"I suppose they do seem strange to English
ears," said the American thoughtfully. "Do you
live in London all the time?"

"Oh, no," replied the Briton. "I spend part of
my time at Chipping Norton, and then I've a
place at Pokes-togg-on-the-Hike."

* * *

"See, here, Niggah," said one colored man to
another, "did yo' ever drink any of dis yere
'pollinarius water?"
"Doan know what it is," was the reply. What

it like?"

"It's white, jus' like any other water,"

"What's it taste like?"

The first negro pondered and scratched his

head. "Well," he said, "it taste like—it taste

like yo' foot was asleep."
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Common Electrical Terms Defined
In this age of electricity everyone should be versed in its phraseology. By Studying this page from month

to month a working knowledge of the most commonly employed electrical terms may be obtained.
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Decomposition, "Electrolytic.—The separa-

tion of a compound or liquid into its constitu-

ents by passing an electric current through it.

Called ialso electrolysis.

De-energize.—To cut off from an electric

motor or other current consuming device its

supply of electrical current or energy.

De-energiz.e.—To cut off the electric current

from any device depending upon this for its

operation. Commonly applied to an electro-

magnet.
Deflection.—Applied to a magnetic needle

which is swung out of its magnetic plane by
magnetic disturbance. Used also in referring

to the movement of the needle of an electrical

measuring instrument such as a voltmeter or

ammeter when calibrating same, as, in speaking

of a full swing of the needle across the scale,

the term "full scale deflection" is used.

Demagnetization.—The removal of magne-
tism from a substance capable of retaining it

after being once magnetized. A magnetized
watch may be demagnetized by turning it

rapidly at the end of a twisted string and at the

same time gradually withdrawing it from the

poles of a powerful dynamo. Steel may be de-

magnetized by jarring it or by heating it to

redness.

Depolarization.—Overcoming the polariza-

tion of a cell of battery by either chemical or

mechanical means. The bubbles that collect at

the negative plate of a primary cell offer a re-

sistance and interrupt the flow of current. The
cell -is then said to be polarized. Nitric acid

as in the Grove cell overcomes this polariza-

tion by chemical means. In the Smee cell de-

polarization is brought about by coating the

negative plate with platinum.
Detector.—A device for rendering audible

the electrical oscillations or waves received by
the aerial of a wireless set. For example, in the

silicon detector the high frequency currents up-

on reaching the silicon

are transformed by some
peculiar rectifying prop-
erty of the mineral into

weak pulsating direct

current, and this flowing
through the telephone
receiver produces an
audible sound. Also ap-
plied to a testing device
consisting of lamps or a
voltmeter by means of which it may be
determined whether the wiring is grounded
or clear and upon what feeder a ground, if

shown, is located. (See cut.)

U Lj

DETECTOR

FARADAY'S AP
PARATUS

Diacritical Current.—The current which
passed through a helix surrounding an iron

core brings the core up to one-half its mag-
netic saturation.

Dial Telegraphy.—Another name for step-

by-step telegraphy. In this system a pointer
moves around a lettered dial each operator
being provided with one. By an escapement
wheel and electromagnet the sending operator
spells out on his own dial the words he wishes
to have sent and spelled out on the receiving
dial.

Diamagnetic.—Farady in 1845 used power-
ful electro-magnets (see cut) to examine the

magnetic properties of a
large number of sub-
stances, and found that
while many, like iron,
are attracted to a mag-
net, others like bismuth,
antimony, zinc and lead
are repelled. The first

class of substances he
called paramagnetic or
simply magnetic and the
second group diamag-

netic. Blood is diamagnetic while ozone has
recently been found to be quite strongly mag-
netic.

Diaphragm.—The disk

of iron (see cut), in

either a telephone re-

ceiver or transmitter,
thrown into motion by
electric currents from
the line or by sound
waves.

Dielectric.—In elec-

tricity a non-conductor
or insulator. It usually
refers to the material
interposed between the
oppositely charged
coatings of a condenser as between the
coatings of a Leyden jar.

Dielectric Strength.—A slab of glass three

inches thick has been pierced by the discharge

of a powerful induction coil. The resistance

which glass, air and other dielectrics offer to

such a break down is termed dielectric strength.

Dielectric Stress.—It has been shown by
Siemens that the glass of a Leyden jar is warm
after having been several times rapidly charged
and discharged, and Maxwell has suggested
that the molecules of the glass are subjected to

a strain or stress, when charged, from which
they do not at once recover.

DIAPHRAGM
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Sky Scouting with a Wireless Set
By WALDEN FAWCETT

The War Department of the United States

has made preparations to conduct during

the summer and autumn of 191 1 a series of

extensive tests and experiments in wire-

less telegraphy from aeroplanes. Investiga-

tion in this field, the importance of which is

recognized by military officers not less than

by electricians and aeronautical experts, is

one of the first developments resultant from
the broadened aeronautic policy of the

United States Government. The lack of

funds which for a long time proved a se-

rious handicap to aeronautic work in the

United States Army and Navy has been in

a measure relieved and Uncle Sam's mili-

tary and naval establishment is now in pos-

session of several aeroplanes of the latest

approved type, with the prospect of a num-
ber of additions to this aerial fleet in the

near future.

Under the circumstances, therefore, it is

highly significant that one of the first lines

of investigation undertaken by the Govern-
ment after acquiring a respectable array of

aerial scouts looks to the development of

wireless telegraphy in this sphere. The ex-

periments will probably be carried on at

several different points in the United States

and possibly in connection with any ex-

tensive maneuvers in which the regular

army may participate, but the chief seat of

activities will be at the newly established

center of Uncle Sam's aeronautic enter-

prises at College Park, Maryland.

It, of course, requires no further experi-

ment to demonstrate the practicability of

wireless telegraphy from aeroplanes. The
feasibility of such communication in the ele-

mentary sense has already been demon-
strated. About two years ago, when the

War Department acquired its first and only

dirigible balloon, the electrical experts of

the United States Army Signal Corps de-

signed a special light-weight wireless set

(with special safeguards against the igni-

tion of the explosive gas in the balloon bag)

and conducted some experiments in com-
municative work between the war balloon in

the air and a station on the ground. Latterly

army officers operating the original Wright
aeroplane purchased by the government
and detailed to receive instruction from pro-

fessional aviators have on their own in-

itiative, made some fairly successful ex-

periments with wireless telegraphy from fly-

ing machines.

With so auspicious a prelude the military

authorities feel assured of the practicability

of wireless interchanges between aeroplanes

in flight and military posts on the ground
and they see no reason why development
should not progress several steps farther

and embrace the exchange of messages be-

tween aeroplanes in flight and warships at

sea and finally inter-communication between
two or more machines in simultaneous

flight. Whereas there is every confidence

in the complete triumph of wireless teleg-

raphy via aeroplanes as one of the new aids

of warfare there is engrossing attention just

now a very interesting problem which has

grown out of this prospect,—namely the in-

vention of a special aerial wireless set, spe-

cifically intended for this class of aeronautic

work. Apparatus vastly different from the

ordinary commercial sets and likewise dis-
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similar to the special equipment designed by

Signal Corps experts for army use (as by

troops in the field) is required, and so many

requirements must be met and so many con-

siderations taken into account that the situa-

tion presents a notable inventive problem.

:

Although this whole subject is so brand

new to the general public it is one upon

which the military sharps, with that fore-

thought which must needs become second

nature with them, have had in mind for

some time past. For months past indeed,

Mr. Rufus R. Bermann, the wireless ex-

pert of the Signal'Corps and his associates

Wireless Expert Bermann asked for a

brief authoritative statement for Popular

Electricity on the results attained said:

"The application of wireless telegraphy to

communication from airships is by no means

the simple proposition that it might, at first

thought, seem. An aeroplane offers so many

restrictions in weight, space available, etc.,

that the designer of any apparatus to be

taken up in one soon finds more than ordi-

nary care in diminishing losses necessary

to obtain even moderate efficiency.

"An extra half-dozen square feet of head

resistance may cut the speed of the machine

POSITION OF AVIATOR, WIRELESS OPERATOR AND WIRELESS SET IN THE ARMY BIPLANE

have studied the proposition and they have

now evolved a special wireless set for aero-

planes that has proven its worth in several

preliminary tests. The try-outs mentioned

have disclosed opportunities for minor

changes and improvements that will bring

the new invention close to the point of per-

fection, but the interesting circumstance is

that the riddle has been solved and the army

has for the use of its scouts and observers

aloft a feather-weight wireless outfit that

ought to be worth its weight in gold under

war conditions, and that is susceptible of

advantageous use even if no further im-

provements are made in its design and con-

struction.

in half and an added weight of a hundred

pounds may make the difference between

successful flight and an indifferent attempt

at it. Particularly does the wireless de-

signer find difficulty in arranging for the

antenna or aerial system. In land stations

there is usually no difficulty in erecting

towers as high as necessary, and it is easy

to obtain a good connection with the

ground. Of course there is no ground con-

nection possible from an aeroplane except

the so-called 'ground' of the limited frame-

work of the motor, the guy wires, etc., and

it is obviously impossible to have masts or

supports extending any considerable dis-

tance from the machine. Even a hang-
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ing wire is objected to since it may cause

trouble by becoming entangled with the pro-

pellor, or it might even wreck the. machine

in starting or descending.

''There is no difficulty, however, in ob-

taining all the power necessary, since most

aeroplane motors are high power and have

considerable surplus energy. A light

dynamo, connected to the engine shaft may
thus be used to operate the wireless trans-

mitter, and will probably furnish more

energy with less weight than a storage bat-

tery such as has been employed in the ex-

periments up to date.

"In reception the noise of the motor in-

terferes with the reading of the messages,

although not so much as would be the case

were it not for an odd characteristic of the

conditions which is always a surprise to one

who has never flown in an aeroplane. The
motor, usually unmuffled and sounding like

a Gatling gun to those on the ground is

quite deafening while the machine is stand-

ing still, but as soon as it leaves the ground

the noise is no longer noticed by those on

board. To sum up the situation, however,

I may say that all the difficulties connected

with the use of wireless telegraphy on aero-

planes are purely engineering ones and quite

RTJFTJS R. BERMANN AND HIS NEWLY IN-

VENTED WIRELESS SET

possible of solution. We may look forward

to the time in the near future when the

wireless will be considered as essential on

touring aeroplanes as it is now on ocean-

going vessels."

That he might have intimate knowledge

of the exact conditions involved Mr. Ber-

mann has himself acted as the aerial op-

erator in the most important tests thus far

undertaken. Aviator Jannus piloted the bi-

plane which was of the type invented by
Rex Smith and was loaned to the War De-
partment in order that the wireless experi-

RECEIVING A WIRELESS MESSAGE FROM AN
AEROPLANE IN FLIGHT

ments need not be delayed, pending the de-

livery of the aeroplanes ordered by the gov-

ernment. In these first tests aerograms
were transmitted from the machine in flight

to receiving stations on the ground at vary-

ing distances up to ten or twelve miles.

However, the Signal Corps officers are con-

fident that it will be possible ere long to

transmit messages a distance of 50 miles.

As a matter of fact, though, the officials will

be perfectly satisfied if they are able to ex-

change messages with military telegraphers

soaring aloft at a distance of 30 miles from

the Signal Corps base. It is estimated that

not even under the most exacting war con-

ditions would an aeroplane be called upon

to make flights of more than 30 miles from

the- military base of supplies. Then, too,

the average day's march of an army in the

field does not exceed 20 to 30 miles and with

the above-mentioned radius of action for

the wireless on the aeroplanes it would be

possible for the sky craft to carry on scout-

ing work fully a day's march in advance of

an army on the march, sending back re-

ports as facts are ascertained.

Some question may naturally arise among
laymen as to the exact functions of the

wireless in conjunction with aeroplanes and

the extent to which it will prove an ad-
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vantage over all other methods of com-

munication. In answer it may be said that

military experts are unanimous in the opin-

ion that it will prove of the greatest benefit

if constant instantaneous communication

can be maintained to and from military ob-

servers, reconnoitering from aeroplanes an

enemy's country or the movements of a hos-

tile force. Indeed without the aid of the

wireless aeroplanists would be compelled to

return to headquarters at more or less fre-

quent intervals to report their discoveries,

—

a time consuming expedient.

While scouting operations are obviously

the especial forte of the aeroplane and its

wireless adjunct, service scarcely less val-

uable can be rendered in reporting the effect

of shots fired by batteries located out of

sight of the objects which they are bombard-

ing. Successfully to carry on such range-

finding operations it would be necessary to

transmit messages to the wireless operator

aloft as well as to receive reports from him

at the stations on the ground but it is be-

lieved that the one obstacle to the success-

ful reception and reading of wireless mes-

sages aboard an aeroplane will be overcome

by the invention, now in prospect, of a hel-

met to be worn by the operator on the aero-

plane and which will shut out all noise of

the motor and other disturbing influences.

The new aerial wireless set invented for

the use of Signal Corps aeroplanists weighs

about 40 pounds, but it has been figured out

that a weight allowance of 50 pounds can be

made on a standard size aeroplane if it is

found necessary to slightly increase the

weight of the wireless set in perfecting any

improvements which may be made.

The new set differs from the average

commercial wireless set chiefly in size and

power. Most sets now on the market are

of at least one or two horsepower, whereas

this Signal Corps set has been operated by

an ignition battery such as is supplied for

automobiles. Although an aeroplane motor

of the latest approved type would probably

afford ample power for a one horsepower

wireless set it is not anticipated that any

apparatus more powerful than a one-half

horsepower set will ever be employed.

Under the plan thus far followed the wire-

less operator occupies a seat at the right

of the aviator during an aeroplane flight

while on the left of the aviator's seat is

placed the small wireless set.

Testing the Strength of Bars

An interesting device shown at the

World's Fair at Brussels, last year was a

testing machine, built near Paris, for de-

termining the strength of metal bars by

TESTING METAL BARS

measuring the power required to chop or

break them into pieces. The principle of the

machine, worked out by Prof. Charpy, is

quite novel. If we take a long pendulum,

draw it far to one side of the verticle and

then release it, we will find that (barring a

little shortage due to friction) it will swing

the same distance to the other side of the

vertical. But if the pendulum has to do

some work during its swing, it will no longer

go as far on the other side and the shortage

of its swing will be a measure of the energy

spent in doing this work.

Knowing the weight of the pendulum

and the difference between the starting an-

gle and the one to which the pendulum
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swung after breaking the test piece, he

could readily figure the power consumed in

this breaking.

This method worked so well that the Com-
pagnie des Forges at Chatillon built a large

machine, shown in the picture, which has an

electric motor for raising the pendulum.

The operator starts the motor until the pen-

dulum reaches the desired angle as shown
on the dial and then shuts off the current,

whereupon the pendulum delivers its power-
ful hammer blow to the test piece held in the
clips at the bottom, and shows by another
pointer on the same dial how far it was
still able to swing after having performed
this work.

Age of Electricity
By GEORGE WESTINGHOUSE

Had a Jules Verne sought to imagine

some universal servant of mankind, he

would well have depicted some magic agent

which would apply Nature's forces to do

man's work; which could take the energy

of her hidden coal, of the air, or of her

falling water, carry it by easy channels

and cause it to give the light of a million

candles, the power of a thousand men, or

to move great loads faster than horses could

travel, to produce heat without combustion,

and to unlock chemical bonds and release

new materials. No such wonder was pic-

tured by the imagination of the seers of

the past; and yet a subtle force which
transcends the powers of the imagination is

daily doing all these things—a vitalizing

force, which is already stimulating the

physical recovery of the South; and if we
still think of the present as an era of steam
and steel, unquestionably the coming epoch,

whose dawn we are privileged to witness,

will be known as the Age of Electricity.

First the toy, and long the mystery of the

scientist, electric power is now a familiar

tool for the accomplishment of the work
and the increase of the comfort and pleas-

ure of mankind.

Although we may not know the ultimate

nature of electricity, yet we do know some
of its essentials laws and methods of con-
trolling and using it.

During the 25 years in which I

have been intimately interested in the elec-

trical art, a development has been witnessed
which has surpassed the most optimistic

predictions. At the beginning of this

period it was the general conviction that

electricity would be limited to local use in

the lighting of densely populated districts

or the supply of power to adjacent factories.

Indeed, there had been no developments to

remotely foreshadow what has since been
accomplished.

At that period, however, there had al-

ready been developed and operated electric

arc lighting circuits of high voltage, ex-
tended over rather large areas, with the
pressure upon the wires of from 2,000 to

7,000 volts, which practically demonstrated
that considerable electric power could be
cheaply transmitted if means could be found
to utilize safely high-voltage electric current
for power and light and for other purposes

;

but such means were not then known. It

often happens, when something is greatly
needed for any great purpose, that as a re-

sult of a lively appreciation by many of the
existing need, there arises in due course in-

vention or discovery which meets the de-
mand, and so it was in the matter of in-

vention and discovery which gave us a
simple static device, consisting of two coils

of copper wire surrounded by sheets of iron,

which could, without an appreciable loss of
energy transform alternating electric cur-
rents of high voltage and small quantity,

dangerous to life, into low voltage currents
of large quantity, safely available for all

power, light, heat and other purposes.

To the part I took in bringing forward in

the '80s of the last century the alternating

current system of electric generation and
distribution, I owe much, if not all, of the

reputation accorded to me as one of the

many pioneers in what is now a great and
important industry.

An excerpt from an address, "Electricity in the Development of the South and of the Nation " d«livered before the Southern Commercial Congress at Atlanta, Ga., March 10th, 1911.



Electrifying the Hoosac Tunnel
By C. B. EDWARDS

There are, perhaps, few things which

are more noteworthy from an electrical

standpoint than the completion of the elec-

trification of the Hoosac tunnel during the

month of May. Not that electrification of

steam railroads is anything exceptional to-

day, but rather because the Hoosac tunnel

in the year of 1874 was the greatest en-

gineering task of its time and remains today

the most noteworthy accomplishment of

tunnel engineering on the continent. The

boring of tunnels has not stood still since

the Hoosac was completed, but there still

remains the fact that, all points considered,

EAST PORTAL OF THE HOOSAC TUNNEL. AT THE LEFT IS WHERE
THE "BULL HEADED ENGLISHMAN" TRIED TO BORE

A TUNNEL WITH A HUGE AUGER

the great double tracked shaft through al-

most solid rock connecting North Adams,

Mass., and the Hoosac tunnel station re-

mains today the most exemplary feat of

American engineering. Abroad, the St.

Gothard and Simplon tunnels, only, are me-

diums of comparison.

The construction of the Hoosac tunnel

was popularly regarded as an impossibility

at the time the work was commenced, and

originally a crude invention consisting of

an auger-like machine was tried at "boring"

a hole through the mountains. Needless to

say, the machine proved a- failure but the

shallow hole in the rocks to the left of the

east portal still remains as mute testimony

to the funeral of one "invention." This at-

tempt was made by an Englishman, who

invented the "auger," and hence the hole is

termed the "bull headed Englishman's" tun-

nel.

Beginning in 1855, serious work on the

Hoosac tunnel was undertaken by the Bos-

ton and Maine railroad. Two gangs of men
were put to work, one at each terminus of

the tunnel 4.J4 miles apart on each side of

the Green Mountains.

A shaft was also sunk

midway between the

two portals 1028 feet

deep and through this

another gang of exca-

vators was put to work.

Thus the work was
carried on intermit-

tently, lack of funds

frequently causing
cessation of work for

long periods at a time,

until the completion

of the tunnel proper,

announced in 1873.

The work was com-

pleted in 1874, and

when the Boston and

Maine looked over its

expenditures it found

that approximately

$11 ,000,000.00 had
been spent in driving

the huge bore through almost solid rock. The

central shaft was depended on for the ven-

tilation of the tunnel and the comparatively

small amount of traffic which went through

the Green Mountains at that time- was re-

sponsible for the belief that further provi-

sion for ventilation would be unnecessary.

Within a few years after the opening of the

bore for traffic the increasing number of

freight and passenger trains kept the tun-

nel constantly filled with blinding smoke

and choking gases. Not only did they ren-



POPULAR ELECTRICITY 199

der it impossible for the en-

gineer to see ahead, but the

reading of signals within the

tunnel became an impossi-

bility and the rapidly in-

creasing traffic made matters

worse.

Thus the railroad officials

realized that either another

tunnel must be put through

or some method of pulling

the trains through adopted

that would do away with

smoke. The traffic limit of

the tunnel was limited by the

number of trains that could

be run through without mak-
ing the tunnel absolutely

dangerous to the trainmen. An oil burning

locomotive was put in service with some-

what better results but it by no means did

away with the more serious aspect of the

situation.

Electrification at last became the inev-

itable solution and once it was decided on,

the railway officials took immediate action.

The problem was* without parallel. It was

agreed that if the process of electrification

caused the cessation of traffic it would defeat

the very purpose for which it was adopted,

temporarily. The traffic was the important

consideration and how almost five miles of

tunnel could be wired and the heavy traffic

ONE OF THE HOOSAC TUNNEL LOCOMOTIVES

not interfered with was certainly a problem

to the engineers involved.

Two work trains, each a little short of

^ of a mile in length were employed at

each end. These work trains were com-

posed of hundreds of flat cars having a plat-

form superstructure erected which would

allow a man a comfortable space to work in

between the tops of the cars and the roof

of the tunnel. Men equipped with drills

were placed on top of the cars and three

clusters of electric lights on top of each car

supplied the requisite light inside of the

mountain depths. When all was ready and

the tunnel clear the huge oil-burning loco-

WORK TRAIN USED IN THE HOOSAC TUNNEL IN PUTTING UP FEED WIRE SUPPORTS
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motive, affectionately termed "Old Mut,"

would haul the long string of cars into the

tunnel and, the lamps being connected, sev-

eral hundred rock drills would be put in

service at the same time and holes bored

for the suspension of the trolley and feed

wires. When a train was due the work

train would back out and a momentary sus-

pension of work would ensue as the con-

struction train was side-tracked. Scarcely

had the roar of the train subsided, however,

before the workers were again taken into

the smoky depths. As traffic is quite fre-

quent, it is believed by construction engi-

neers that scarcely three hours out of the

nine the workers were on duty were con-

sumed in actual work. Owing to this, and

the fact that it took high wages to induce

men to work in the gas-laden atmosphere at

all, the labor has been very expensive.

Insulation has presented a difficulty in

the Hoosac tunnel that has compelled the

adoption of special insulators. The tunnel

walls are constantly wet with water and the

drains discharge 1,000 gallons of water a

minute at the portals, thus making damp-

ness, the greatest foe of efficient insula-

tion, everywhere present. As the switching

yards at the portals of the tunnel had to be

equipped with the overhead wires the area

of electrification extends over seven miles

of track in all.

For generating the current, to supply the

electrification equipment, a power house

was necessary, at Zyolite, which is about

four miles from North Adams. The situ-

ation for the new power house was chosen

with a desire to centralize the power sta-

tions of both the Hoosac tunnel and the

Berkshire Street Railways which are owned

by the same syndicate. The new power

plant, in itself, is a gigantic undertaking,

and it is proposed to make it a hydro-elec-

tric plant, for which purpose hundreds of

acres of land in the Deerfield valley have

been optioned by the company. At present,

however, the generating units installed are

driven by steam turbines and each unit

develops 5,000 electrical horsepower. Only

one of these large units will be needed to

furnish power for the Hoosac tunnel elec-

trification, and the others will be required

for street railways and probably electric

lighting. The securing of water for the

condensers of the turbines has been a prob-

lem for the railway officials in charge of the

power house construction. One million gal-

lons a month is required and the local town

officials were staggered at furnishing this

amount of water, consequently the com-

pany has had to sink artesian wells to great

depths to secure the requisite supply.

The electrified district begins at the

North Adams station and ends on the other

side of the Hoosac mountains within half

a mile of the Hoosac tunnel station. The

total length of the wire used in the project

is estimated at 20 miles. The electric loco-

motives represent all that is new in the

building of such engines and are patterned

much after the type in daily use by the

New York, New Haven & Hartford. Each

locomotive carries its own transformers and

takes its current from the high tension

trolley wires overhead at a pressure of 11,-

000 volts. Any required voltage may then

be secured from the transformers and fed

at the discretion of the motorman to the

motors of the electric locomotive. The
motors are four in number and each gives

320 horse power using current at a pressure

of 300 volts, making the engine exert a

tractive effort of 1,200 horsepower. The
motors are single phase and are bolted di-

rectly to the frame of the trucks and con-

nected by flexible gears to the wheels. Two
types of electric locomotives are used, one

intended for freight hauling, having a max-
imum speed of 30 miles an hour and capable

of hauling a train of 2,000 tons, and the

other for passenger service, which will haul

coaches through the tunnel at a speed of 50

miles an hour.

Electrification of German Railways

The German Government Railway man-
agement is experimenting with the electrical

operation of freight and passenger trains

in the Bitterfield district of the Prussian

province of Saxony. About sixteen miles

are now in operation. When completed the

line will be 96 miles long and will form

part of a through route between Madge-
burg and Halle. It is intended to move all

through traffic over this distance in order

to test the difference between steam and

electricity. At Bitterfield an electric loco-

motive was attached to the excursion train

for the journey over the electrically con-

trolled track as far as Dessau. The train

attained a speed of 74 miles per hour with

exceeding smoothness.
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Lamp Renewal Wagon

During the last six months the method
of handling incandescent lamps on the lamp
renewal delivery wagons in Chicago has

been entirely revolutionized, savs the Edison

LAMP RENEWAL WAGON

Round Table. This has been done by the

introduction of a system of carrying trays

which reduces the amount of handling re-

quired on the new lamps and provides far

better protection for the used lamps which

are returned from the customers' premises.

Formerly it was customary to unpack the

lamps from the shipping cases, etch them

with the company's mark, repack them in

the cardboard wrappers to be held in the

storeroom until they were turned over to the

wagons to be delivered to customers. Un-
der the present method the lamps are un-

packed, the wrappers removed, etching ap-

plied, and the lamps transferred to delivery

trays which carry 50 lamps each.

These trays consist of substantial oak

boxes in which is carried a series of straw-

board cylinders riveted together so that they

can be removed from the box, as one piece.

These cylinders are the proper size to take

in any standard lamp up to 50 watts.

Esophagoscopy Saves Lives

Although it sounds like some terrible ail-

ment, esophagoscopy is not the name of

some virulent disease, but means looking

into the esophagus, or gullet, through which
the food passes from the mouth to the

stomach. Statistics gathered by a St. Paul

surgeon show that during the last ten years

nine-tenths of the deaths caused by the

swallowing of foreign objects (such as pins,

needles, buttons, bones or tooth plates) were
due to the perforating of the esophagus.

Usually the object thus swallowed was
quietly lodged in the gullet for some time

before doing any harm, and if it had been
carefully removed, there would have been
no damage whatever. When thus caught in

trying to pass to the stomach, the foreign

objects cannot be seen by the physician

without the use of a mirror device together

with a miniature electric light, both being

combined in the "esophagoscope." When
thus lit up and viewed in the mirror, the

bothersome object can easily be removed by
means of elongated tweezers without in-

juring the membranes on which it is caught.

Indeed, swallowed objects have thus been
removed from patients as young as four

days old.

Ready Telephone Directory

The illustration shows a device to be at-

tached to a telephone transmitter or stand

upon the sheets of which may be written

names and telephone numbers most used.

READY TELEPHONE DIRECTORY

New memorandum cards may be inserted

in the clips and the cards can be turned by

a handle at the right. Each card is lined

and indexed on the front side and the back

may carry an advertisement. A patent has

been issued to Wallace G. French, Oak-

land, California.



Gold Dredging by Electricity

In the valley of the Feather River in

California "hundred a day diggings" were

not uncommon in the early years of gold

mining. Indeed, gravels as rich as this

had been worked righfe up to the water's

wealth of the gravel, and subsequent pros-

pecting by means of shafts sunk at intervals

over a large area showed the gold to be

evenly distributed. The first dredge dem-

onstrated both the feasibility and the profit,

ELECTRIC DREDGE AT WORK

edge. Rich deposits of the auriferous earth

were also known to lie below the water

level and thereafter, for half a century, men
strove to find a means of reaching the

lower stratum, but

without avail, for

the water drove

them back.

When the dredge

finally came, it fol-

lowed closely and

was, in large part,

due to an attempt to

mine with the aid of

powerful pumps,
which, although in-

adequate, were sug-

gestive of a more
highly satisfactory

method.

The story of its

success is the old,

old story of pros-

pecting and perse-

verance. The pumps
worked long
enough and well

enough to prove the

and rapid development followed this initial

success.

The need of such

felt, and numerous

IN THE TRAIL OF THE DREDGE

a machine was long

attempts were made
to develop it before

success was final-

ly achieved. Many
abandoned hulks of

dredges that were

inoperative lay bur-

ied in the shifting

sands of California's

gold-bearing streams

before the machin-

ery was designed

that would operate

successfully. The
type now employed

was introduced from

New Zealand, but its

development to the

present high state of

efficiency has taken

place in the Califor-

nia fields.

In commenting on

this very interesting

subject the General
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THE "BUSINESS END" OF AN ELECTRIC DREDGE

Electric Review says: "With the rapid de-

velopment of hydroelectric plants throughout
the West, and the insurance of a continuous,

economic power supply transmitted through
great distances, the mining companies soon
turned their attention to the electric motor
for operating the dredges." Before this the

usual type was driven by a 50-horsepower
steam engine.

The gold dredge not only works in the

stream bed but in the land. In the latter case

the dredge is built in a dry pit dug for

the purpose, and when the hull is completed,

water is let in by a ditch or flume. In op-

eration, it floats on water brought to it in

this way, and its function is to dig up the

soil and gravel and wash out the gold, mov-
ing forward as the ground is mined, and
depositing the tailings behind.

In the most modern type of dredger there

is a steel ladder of massive construction

which supports a run-way for a line of trav-

eling buckets. This bucket line constitutes

the digger. The sharp bucket lips are of

manganese steel; so are the rollers and
bushings. These mechanical "rooters" run
constantly and bring up the gold-bearing

sand and gravel.

The speed of the bucket line varies from

50 to 75 feet per minute. For its opera-

tion and control a variable speed electric

motor is used. The duty imposed upon this

motor is very severe. It must operate un-

der conditions calling for power varying

from 75 per cent overload down to only 25
per cent of its rated capacity. Such condi-

tions tax a motoi to its utmost.

Not only is the digger operated by electric

power, but water pumps, sand pumps,

screens, tailings, stacker, winches, etc., all

come in for their share of the current. In

the small illustration, which shows the

path of an electric dredge, is seen the meth-

od of bringing the power cable to the dredge

on floats. The cable which is seen to be
supported by flatboats carries current at a

potential of 4,000 volts.

Parrot Talks Over Phone

A newspaper account states that a society

woman of Atlanta, Ga., while visiting in

Cincinnati wished to converse with her pet

parrot, and the feat was accomplished by
long-distance telephone. They held the re-

ceiver to Polly's ear. When her mistress

spoke Polly responded. Both talked quite

freely—in fact, became garrulous. The con-

versation cost $30.



All for a Pair of Spectacles

Speaking of long distance work, did you

ever know the truth about it? That is, did

you ever imagine it was "just as easy," or

have you inside facts? I will cite an ex-

ample and let you be the judge.

We were off the coast of Venezuela and

the lady, Mrs. Lillian Stoker, lost her

glasses overboard. Some one told her that

the wireless man was the man to see in a

case like that, and so she sought him in his

office. I was "At Home" for the afternoon

when she blew in. I asked her what I could

do for her and she told me the sad story.

They had slipped

out of her hand a

mile back—yes at

least a mile—and

she couldn't see a

thing without them.

She asked what I

would advise he,

to do.

I advised her to

insert, primarily,

an ad in the morn-

ing Aerogram (a She told me the

daily newspaper sad story

published at sea), stating the facts in the

case and offering a reward for their re-

turn. Secondarily, to aerograph her folks

in New York to send her some new glasses

to Havana, where we were due in about ten

days. She seemed to think I was joking

with her, but finally asked seriously if it

were possible, to send a wireless message to

New York, about 2,000 miles away. I as-

sured her that it was (though in my heart

I had my own doubts) and told her further

that if I failed to land the message it
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wouldn't cost her anything. She wrote the

message to her sister in New York asking

that the glasses be sent to her at Havana.

All such long distance work is done

nights, during the fall, winter or spring.

On some nights it is not possible ; on others,

you can do almost inconceivable work in

distance. I knew I was taking a chance.

I came on the job after dinner, and was

determined to get that message through if

it were possible. I hadn't been in the office

fifteen minutes before the message reposed

in New York. You may say "luck" and

luck is right. Picked up Tampa, Fla., fully

900 miles away, shot him two messages,

and heard him immediately shoot them to

New York to Manhattan Beach Station.

However, I could hardly hope for an answer

that night. But I stayed on the job until

2 a. m. and hearing nothing more of Tampa,

or any other station, went to bed.

The next night I intended to lay for that

answer. It was the eve of our arrival at

La Guaira, Venezuela. I went to work

after dinner and tried in vain to pick up

Tampa or Charleston or Cape Hatteras or

some one on the coast and get that answer.

After two hours of hard effort, I begun to

think that it was a "bad night" when sud-

denly and faintly—extremely so—I could

barely hear my call SK. I gripped my
head phones closer and tried to push them

into my ears where they would be closer to

my drums. Very, very faintly I heard the

call and then a sign, and I knew it was the

SS. Carolina, somewhere between New
York and San Juan, Porto Rico. I jumped

up and slammed the door and jammed the

windows down. I intended to get that

message if such a thing was possible. I
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answered the Car-

olina, but he didn't

hear me. He per-

sisted in calling

and that was all.

He was coming in

good now—on a

good streak of at-

mosphere. He
begged me to an-

swer. I answered

with all my power,

and all my tunes.

I begged him to

GA (go ahead) with his business.

he did not hear me at all

Gee! There he was

starting it

But
ran

lp my voltage, opened up my spark

to a dangerous point, and called him

with all my might. Nothing doing !
I

could have sworn with vexation. Why
didn't the plug send what business he

had? Suddenly, as I mentally stormed and

gritted my teeth, he began to call again,

but his spark was weak again. I wished he

would just send his stuff, I'd get it. Gee !

there he was starting it and all I had to do

was to listen good and copy. I didn't care

whether he knew I had it or not. To get

it was the main thing. Just as I was be-

ginning to copy, however, listening to and

straining to catch those minute sounds, some

misguided pleasant passenger knocked at

the door, drowning out the Carolina. I was

holding my breath to be able to copy the

Carolina. Probably some restless million-

aire knocking to ask me about the weather.

I decided to play dead. The Carolina was

still sending, but I had no chance. My
friend outside tried the knob again and

finding he couldn't yank it off, retreated,

humming a gay melody. Again I glued my
attention on the Carolina, and copied thus:

"G-1-a-s-s-e-s m-a-i-1-e-d H-a-v-a-n-a to-

d-a-y. S-i-g P-e-a-r-1."

How I blessed the fates for the consider-

ate visit of the lone visitor! If it hadn't

been for that mistake of Nature's call, I

would have had the entire message ! Listen-

ing again, and hardly breathing, I heard

him begging it "blind" and he was now
shooting it,—sending it as fast as he could

all over again. I wanted the first part as

far as "glasses." So I reached out in the

atmosphere and broke off what I wanted

from the streak he was sending and filled in

my message to read

:

Paid & Paid. New York, March 19.

Mrs. Lillian Stoker,

SS. , at sea:

Gave prescription Walter Mitchell.

Glasses mailed Havana today. Pearl.

After getting this message I endeavored

to get my O. K. to the Carolina, but was

unable to do so. In fact, he did not hear

me the entire evening. He called me, in

hopes that I would hear and take the mes-

sage, which he had picked up from New
York. Not hearing me, he "shot the mes-

sage blind," in hopes that I might be on the

job and copy it. This proved to be the case,

as he told me when we met in New York

nearly a month later. We figured out that

we were at least 1,000 miles apart that

night.

After tuning the Carolina in, it took over

an hour to get the message from her at the

distance, with interference intervening.

Mrs. Stoker, on receipt of the message,

was very thankful, but she still cherished

the idea that her family on board had given

me the message for fun. However, when

we arrived at Havana and she got her

glasses, she came around and thanked me
and passed out a genuine smile, saying, "I

surely believe in wireless now."

But she never knew how near she came

to not getting that answer.



THE FOREST SANATORIUM

A Sanatorium in

ELECTRIC OVEN

ELECTRIC HEARTH

When a forest sanatorium destined to

accommodate 30 convalescent children

was erected in the municipal forest of

Reydt (Germany) the important ques-

tion arose as to how to provide for lighting

and heating, the house being situated far

from the town in a position accessible only

along forest paths. As only arrangements

entirely satisfactory from an hygienic

point of view could be considered, elec-

tricity was eventually adopted as a source

of energy, a low rate having been agreed

upon with the Reydt municipal power sta-

tion.

The sanatorium comprises housekeeping

rooms, dormitories, a rest hall, a common
room, dining rooms, bath rooms, nurses'

rooms, sick rooms and meeting rooms, in

addition to sufficient accommodations for

the manager. The electric current which
furnishes light and power to this forest re-

treat is brought from Reydt through a trans-

mission line which is almost hidden among
the great trees which for centuries have
been the pride of the Germans.

Within the children's home all the ideals

of "Spotless Town" prevail. The lighting

equipment comprises metallic filament
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the Forest of Reydt

lamps only, and the bath and kitchen in-

stallations furnish agreeable surprises to

the interested visitor.

Since provision had to be made for med-

ical baths, impregnated wooden tubs were

chosen. Each little private bath or cell is

provided with a special electric flow heater,

thus rendering the baths mutually inde-

pendent. For the same reason each flow

heater has a separate cable connection and

switch, thus keeping the plant in working

order even in case of failure of any one of

the heaters.

The electric flow heater allows the

water supply to be heated to a point 38

C. above its initial temperature. It allows

ten liters to pass each minute. The bath

heater is started by means of a lever act-

uating at the same time the electrical and

water supplies. After pushing down the

lever and thus actuating the water supply,

the lever is thrown upward, thus starting the

electric current as seen by the lighting of a

signal lamp. In this operation the mu-

tual connection of the water and elec-

tricity supplies is effected by a self-

closing cock fixed to the extension of

the switching lever. The flow-heaters are

ELECTRIC WATER HEATER

BATHROOMS AND HEATERS
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located in massive polished nickel casings

suspended from the wall.

In the kitchen the hot rinsing water is

likewise obtained by electric heating. On
top of the rinsing stone is arranged the

supply ' cock which is actuated by a flow

heater of the same type as in the bathing

cells. The temperature, however, is ad-

justed by means of a special device to a

number of different stages.

After careful consideration of the prob-

lem, the electric kitchen was designed for

separate heating of each apparatus, the

whole being arranged on the same lines as

an elegant up-to-date kitchen range. The

various utensils are located on a granite

plate resting on a socle lined with white

plates. Above this granite plate is fixed to

the wall a marble switchboard containing

all the switches, fuses, contact boxes and

checking devices. The utensils are heated

either from the side or from the bottom,

these two stages being used simultaneously

during the first heating of dishes. After

this preliminary heating, the lateral heating

(which is the more intense) is thrown out

of circuit, continuing the cooking only with

the bottom heating until the dishes are

ready. The pots are well insulated outside,

thus reducing as far as possible any heat

losses. An interesting fact brought out in

course of operation is that these utensils

will also operate as tireless cookers. After

interrupting the current the heat retained is

sufficient for the dishes to undergo a con-

tinued cooking for another ten or fifteen

minutes which, in case of proper care, al-

lows a considerable saving in current to be

obtained. This is especially striking in con-

nection with rice dishes and puddings,

which, after being prepared at noon, will

keep warm in their pots until evening so as

to be immediately ready for serving.

The most interesting piece of kitchen ap-

paratus is an electric oven installed on a

wooden frame which can be readily trans-

ported on castors. This oven is connected

to the switchboard of the general kitchen

range and comprises three heating stages,

viz. : an intense and a weak bottom heating

and a top heating. After being started in

the lower heating compartment, frying is

continued in the upper compartment which
only uses up small amounts of current. The
excellent heat insulation likewise produces
similar effects to a fireless stove, thus allow-

ing the accumulated heat to continue its

action for some considerable time (e. g.,

in the baking of cakes, etc.).

The building contains no central heating

plant, any heat required being generated by

electric radiators. This scheme could be

adopted only in view of the special

conditions of operation. As the sana-

torium is not occupied during the winter

months proper, the heating plant will be

resorted to only on cool spring and
autumn days. Moreover, as the climate of

the lower Rhine is a very mild one, any in-

creases in temperature to be effected by the

heating apparatus are relatively low, putting

the apparatus to no excessive strain. Elec-

tric heating under these conditions was
considered especially suitable.

Dr. Alfred Gradenwitz.

The Horse Trainer's Aid

The wonderful stories told by the village

horse trainer at the cross-road grocery store

of an evening may take a new turn. A pat-

ent has been granted to Asa F. Cogswell,

Kirwin, Kan., on an electrical device for

controlling unruly animals. The invention

consists of a belt around the trainer's waist

on which is carried a battery, an induction

coil and a receptacle to which the secondary
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of the coil is connected. In the reins and
harness are several wires running to metal
terminals which are in contact with the

animal's body. Push buttons controlling

these circuits are located in the reins where
the driver holds them in his hands. By in-

serting the pull-out plug on the rein cir-

cuits into the receptacle on the belt and
turning on the battery current, the trainer

may by pushing the proper button shock the
animal through any pair of electrodes at

any desired point. It is assumed that the

appliance will stop horses from balking,

running away, pulling backward, etc.
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Elevators, Ancient and Modern

In these days when we enter an office

building and are whisked up 20 stories

by an electric elevator, it is hard to imagine

what elevator service was like back in the

time of the Civil War. A picture of one of

the outlandish contrivances used in those

days is shown above. Yet 50 years ago this

moving platform was considered to be a

very fine elevator and one of the sights.

Today, if you go to the attic floor of a

tall office building, you will very likely find

an electric motor over each elevator shaft,

quietly working away all by its lonesome.

Hour after hour its revolving drum lets

down and draws up the steel ropes by which

the car is operated.

One of the

cumbersome
elevators

or lifts

which were
used

"back in

war times"

A modern Otis

electric elevator

suitable for

the tallest sky-

scrapers



The Tropical Trolley Trouble
By EDGAR FRANKLIN

III.

All of twenty minutes had passed when
March returned from his frenzied dive to

the telephone.

If his gloom had been deep before, it

seemed bottomless now. He looked from
Beston to Williams for a moment, and then

sat down with a thud ; and

:

"The same old story in the same old

way !"

"At—at the bridge again?" Williams

gasped.

"I managed to get Jones on the wire,"

March said. 'You know just what happened
there twice before. It has happened in the

same spot for the third time, identically in

every detail. The power gave out suddenly

and the wire was down at the bridge."

"And the winged demon had flown up to

the skies again?" Beston smiled.

"There wasn't a soul about !" March
muttered. "And old Salviera—millionaire,

you know—is on that car and raising the

dickens. We were depending on him for the

choice pickings, when we're ready for the

new line. Oh—Lord !"

His head dropped into his hands and he

groaned aloud—and Beston stared at him in

amazement.

"Good heavens!" he cried. "Why don't

you set the local police to work? Haven't
they detectives and secret service men here,

and all that sort of thing?"

"They've got a Bureau of Public Safety

that's looking for the right man to organize

it." Williams said dryly. "Just at present

there is no Minister of Safety, as they call

him—"
"And you solve this thing, and we'll get

you the job, Beston." March cried suddenly.

"It's worth six thousand straight, and the

Lord knows how much in perquisities."

Quite abruptly, Mr. Beston sat up straight.

"Is this—er—merely idle talk?" he in-

quired, pointedly.

"It's the flattest straight proposition you
ever heard in your life," said March, with
rather astonished enthusiasm at his own in-

spiration. "We're about as thick with the

powers here as anybody could be. The

powers are looking for the man to take

charge of the national constabulary, secret

and otherwise ; and we could shoot you into

the job in one week."

"And they'd be tickled to death to get

a real American detective, too," Williams
supplemented. "I never thought of that.

I —

"

"Well, think of it now and think hard,"

said Beston, as he rose. "Get your prelimin-

ary work done while I'm busy finding your
winged criminal. It never occurred to me
before, but I do need a six thousand dollar

job." He straightened up and smiled briskly.

'You communicate with the president, Wil-
liams, and have them clean out the Minis-
ter's office." He chuckled rather excitedly.

"And as for you, March, lead me to this

man Murdock once more, and—I suppose
there's a car leaving shortly for the scene
of this little unpleasantness?"

"We—we could send up a special, if you
really want to—"

"Well, you telephone for the special and
have it ready inside of ten minutes," Beston
said astonishingly. "I really want to. Now,
March, where's Murdock?"

It was the third day -after when Mr.
Beston appeared again at the hostelry.

He strolled in as March and Williams
were arising from an early lunch; and
while his quiet smile remained, the rest of

him seemed to have seen hard usage. Bes-

ton's white clothes were gray and brown
and yellow with dirt ; and his linen had
passed far beyond the time limit set by
Bonhora's correct usage.

He escorted the pair from the house ; and
in the quiet of the street he addressed them
crisply.

"I've taken the liberty of ordering a spe-

cial car again," he stated. "It's due to leave

in ten minutes."

"And you—"
"Wait a while. You're going along, you

know." Beston glanced around cautiously.

"These unlucky little accidents of yours have
been taking place at Marosa at just fifteen

minutes before three."

"Yes."
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"Well, the car will land us at Marosa vil-

lage by two o'clock, will it not?"

"Easily."

"Then just remember this: outside Ma-

rosa, there is a certain plantation owned by

a nice, sleepy old man named Suarez. Never

heard of him, did you?"

"Never."

"Well, happily, he never laid eyes on you,

either. Therefore, I'm an American pro-

motor—real estate—who has brought a

couple of customers here. You're the custo-

mers, and you're going to buy a series of

plantations hereabouts, and Suarez's will

probably be the first. Understand? Now
we're going up to see him, and he's going

to have a couple of nice saddle horses ready,

and I'm going to get astride his own nag

and we're going to look over the whole prop-

erty. Savvy ?" -

"I don't savvy what it has to do with

falling wires," March said.

"You will savvy about fifteen minutes

to three, when I show you how that wire's

going to come down again at Marosa

bridge," Beston stated. "Come on!"

With the hearty benediction of that

pleased and elderly native, they rode away

from Suarez's white home just past two.

• And having done so, Mr. Beston disre-

garded the blast-furnace heat and drove in

his spurs with

:

"Saurez be hanged! We're right here

without exciting anybody's suspicion. That's

all I want. Up this way."

With remarkable familiarity, he struck

into a by-road and led the way at a gallop.

Twenty minutes of hard going and he pulled

in suddenly and looked about. He seemed

satisfied, for he nodded and slid from his

horse with:

"Know where you are now?"

"Somewhere in the interior," March said

intelligently.

"Exactly. You're about 300 yards from

the mighty Marosa river, 20 feet wide and

three deep! You are also about 300 yards

from your bridge. And now we'll tie up Mr.

Suarez's livery and go the rest of the way

on foot."

He suited the action to the word and

waited for them to follow suit; and when

they had done so, he said softly

:

"You will observe hereabouts something

pretty thick in the way of tropical under-

growth. Well, we're going to strike right

into it and make as little noise as possible.

Stop when I tell you, and look where I tell

you. That's all."

He plunged into the tangle of foliage with

the happiest disregard of possible unfriendly

animal life. Things rustled quickly out of

the way, birds fluttered and chattered a lit-

tle, and March and Williams, very warm
and quickly breathless, plunged after him.

The way, it seemed, had been traveled

before, and quite recently. There were

fresh cuts on the small trees, and the bushes

were trampled. Beston, eyes ahead, mur-

mured a little ejaculation of satisfaction

as he came to some half dozen uprooted

bushes and stopped.

"My little tame clearing^!" he explained.

"Made it yesterday afternoon. Now ! See

the little path I've cut in that way? We're

going to crawl down there, very quietly in-

deed; and when I get to the right spot, I'll

point where you're to keep your eyes. Don't

speak, by the way. I
—

"

He broke off suddenly.

From no distant point a sharp, metallic

ping ! had sounded. The partners stared—
and as they did so there followed a light

clang and a hiss and an explosion. And

:

"He got here ahead of time !" Beston

snarled. Wasn't that—"

"You bet it was !" exploded Mr. March.

IV.

Without comment, Beston dived at the

rude path. With a great deal of comment,

and that of unprintable character, March
and Williams dived after him; and having

listened to the torrent of profanity for some

two minutes of quick traveling, Beston

stopped for a minute and panted:

"Just cut that out, will you? You want

the man that did it, don't you?"

"Do we—"
"Then shut up !" the detective said un-

ceremoniously. "Even a coffee-colored

crook might get the idea that someone was

after him if he heard that. Be quiet!"

He raced ahead again. Breathing hard

and perspiring profusely, they pounded

after—and with startling suddenness they

struck the blistering, dusty road. Beston

laid a hand on the arm of each.

"There's a wagon and a team of mules

just around that curve, or I'll eat your

bridge, wires and all," he said. "We're
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going just up to the curve. Then we're

going to watch. Come along !"

Abreast, they took the two or three dozen
paces in silence; Beston, then, drew them
to a halt at the edge of the tall roadside

growth. Alone, he leaned forward cau-

tiously and peered about the angle. He
smiled broadly and beckoned them. And as

they craned forward beside him they saw an
ancient and rickety native wagon, topped
with canvas, hitched to a drowsy, dilap-

idated pair of mules.

Williams' lips opened for the first of the

thousand and one questions he meant to

To the picture was added suddenly Mr.
Beston, revolver in hand. He gripped the

bridles as they rounded the curve and sent

the startled mules to their haunches. He
covered the driver and, coming directly to

the point, he yelled at that person:

"We got you that time, didn't we? Get
down !"

The man stared hard.

"Tell him in his own tongue, March," said

the detective.

March shouted a word or two. The
driver descended, protesting loudly and, to

Beston at least, meaninglessly. The de-

AS THEY CRANED FORWARD BESIDE HIM THEY SAW AN ANCIENT AND RICKETY
NATIVE WAGON

whisper. They closed before a word had
passed, for just beside the wagon the under-

growth was rustling and moving. Ten
seconds, and a grinning, tremendously

powerful, ragged native stepped forth.

There was a ball of something in his

hand. He tossed it rapidly into the box
under the seat. He stepped swiftly from
hub to seat and gathered up his patched

reins. He clucked and the mules took their

slow way toward San Felipe, driver with

head nodding.

As a picture it was perfect. The outfit

might have been plodding and dozing along
in precisely the same attitude for a dozen
miles instead of a dozen feet.

tective grinned as he nodded to Williams.

"Just fish under the seat and bring out

that ball, old man, will you?"
Hastily, Williams complied. The detec-

tive laughed outright.

"Well, what would you call that?"

"Why, there must be a couple of hun-
dred yards of the finest kind of linen rope
here— braided stuff, too," said the trol-

ley man, staring at the handful. "And
there's a great iron hook on the end here
that must belong to somebody's derrick,

and "

"And that's all there is!" Beston chuc-
kled cheerfully. 'You just walk ahead of

us now, little chocolate drop. We're go-
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ing to get you a nice cavalry escort and

take you to see Mr. Suarez and then we're

going to telephone for the local equivalent

of the police."

"It hurts me most awfully," Beston ru-

minated that evening, as they sat at dinner,

"not to produce something in the way of a

phantom airship or a boomerang thrower

or a bolo artist or something like that

—

but that was really all there was to it."

"But I never heard of this infernal Oldado

before." March submitted.

"Just the same, Mr. Oldado—hoping

that he's comfortable in that third-rate jail

—Mr. Oldado has been doing a mighty

profitable second-class freight business be-

tween here and Querero for several years.

From what I learned, he has been netting

all of six or seven dollars a week, over and

above all expenses of operating. You made

him mighty sore when you took to carry-

ing boxes and bundles each way for ten or

fifteen cents! In fact, you've practically

driven him out of business."

"But if we had ever suspected that he

existed " March began.

"Beston," Williams interrupted, "where

in thunder did you ever get the clue?"

"Clue?" The detective stared at him a

moment; then he snorted pure indignation.

"Good Lord! If Bonhora has nothing

better than that to offer in the way of a

mystery, she doesn't need any police. Clue

!

Why, look here!" He leaned forward and

smiled at them. "Your wire was being

pulled down—so somebody must naturally

be pulling it down. Next, the somebody

must be an enemy, and one you knew noth-

ing about, so far as I could ascertain.

Pursuing this high-brow train of ad-

vanced deduction along the line of known

facts, I concluded that it must be someone

who found it thoroughly convenient to be

at that Marosa bridge every other day at

quarter of three. All these great facts I

settled on the way up, day before yester-

day.

"Well, once up there, I looked around.

You were perfectly right. There were no

footprints on the ground around the river,

or anywhere in the neighborhood. That

was because nobody walked there. I

nosed around until I struck the road, and

I found that somebody had been in the

bushes. I followed what path there was,

right to a certain nice spot where a man

could stand—and had been standing—con-

cealed by the bushes and with your over-

head wire in plain sight. It's right at the

edge of the undergrowth and about 200 feet

from the wire. I looked at the said wire

and thought profoundly, as usual. Then

I walked out and found a nice little trail,

where a light weight of some sort had

been pulled along, straight to the spot

where I had been standing. And gentle-

men," he concluded, with mock impres-

siveness, "from that instant, I concluded

that a mighty strong man had pitched a

grappling iron of some kind over your wire

and yanked it loose, the intermediate

agency, so to speak, being a thundering

strong rope. Further than this I deduced

that the grappling iron must have been

pretty heavy, because it evidently landed

just about the same second that Mr. Mur-

dock landed on the bridge, and knocked

his esteemed senses out as it swung from

the wire."

"But "

"And the rest of the refined investiga-

tive work consisted in borrowing a horse

from Suarez and galloping darned near

all the way to San Felipe here before I

overtook an extremely powerful man who

looked suspicious. I spotted Mr. Oldado as

a freighter of some sort, and a few ques-

tions settled his hash. You know the rest.

Splendid work—yes?"

Beston leaned back and puffed his excel-

lent cigar.

"Well, you've saved us," March began.

"Certainly." The detective grinned.

Then the detective ceased grinning. "Say,

I don't know how much on the level that

remark of yours was—the one about the

Minister of Safety job, and so on?"

"It's just this much on the level!" Will-

iams said forcefully. "We're going to trot

you up to the Executive Mansion tonight,

and if we don't land you in the job
"

Beston held up a hand of protest.

"Enough. I understand," he smiled.

And, picking up his glass, he concluded:

"To me—the best chief of police Bonhora'll

ever have
!"



Seven thousand one hundred and forty

feet above the level of the Gulf of Mexico

at Veracruz or the white waves of the

Pacific at Mazatlan, there stands a city, a

capital of a growing republic, inhabited by

near half a million souls. Ever since its

founding, an event lost in the first shades

of unwritten history, this city, now called

La Ciudad de Mejico, has been a capital,

first of an empire, then of a viceroyalty,

then of a republic, again of an empire, and,

for the past quarter of a century, or a few

years more, a progressive commonwealth

of states.

To its founders, the swarthy tribesmen of

Montezuma, it was Tenochtitlan, a city as

wonderful as ever was Thebes, as filled with

temples as was Karnak. Today, known as

Mexico City, it is the Paris of the Xew
World. Yesterday, its rulers were borne

in monstrous sedan chairs on the shoulders

of slaves, while the mass of its people

walked; horses even were unknown until

Cortez and his handful of soldiers of for-

tune laid its barbaric splendor in the dust.

Then came the day of the horse and the

mule and the tiny burro as carriers of men
and of burdens—and now has arrived the

time when electric current, generated miles

awav in the mountain fastnesses of the

Sierras, drives rushing cars hither and yon

through almost every street of the most

ancient capital of the two Americas, and

even into its remotest suburbs.

From the great cathedral, which now
stands upon the site of the greatest of the

Aztec temples, to remote villages where

even now the wolf-god of the Xahuatls is

still worshiped as it was in Montezuma's

day run the electric car lines of the system

of Mexico City. From the $10,000,000

national theater, where will be sung the

operas of Germany and Italy, where will

be heard the masterpieces of drama of the

English and French languages, to the brush

jacales where no word of aught but the

ancient Indian tongue of America's Egypt is

heard, one may ride today in flying electric

cars, as comfortable as any to be found in"

any city of the United States, where exist

the most advanced interurban car systems in

the world.

All this has been accomplished in less

than ten years, and how it has been done,

together with the results achieved, is told in

the following lines

:

The first street railway in Mexico was
established in 1856, the system at that time

consisting of two or three cars drawn by

mules, which were operated from the central

portion of the city through the business and

residential sections, the entire round trip

requiring about 20 minutes. Gradually, as

the growth of the city warranted, additional

horse-car lines were placed, in operation.

All of these lines were independent up to

1883, when they were consolidate] in one

miniature company, called the "terrocamles
del Distrito Federal" (The Railroads of the

Federal District). It should be said here

that the Federal District of Mexico cor-

responds to the District of Columbia in the

United States, The company noted above

made several extensions and secured a con-



cession giving it the right to operate street

cars in the Federal District for 99 years.

This company operated in desultory

fashion, altogether incompetent to meet the

needs of the city, which then had some-

thing like 400,000 inhabitants, until 1900,

when the Mexico Electric Tramways com-

pany, a British organization, took it over,

and began the extension of lines to subur-

ban districts and the betterment of the down-

town service.

Powerhouses were installed under this

regime, and the traction changed from mule

to electric power. The real development of

the car lines of Mexico City, however, did

not begin until 1907, when Dr. F. S. Pear-

son, at the head of a Canadian company of

large resources—the Mexican Tramways
Company—purchased the entire property.

Since that time, though only three years

have passed, the growth of the service has

been remarkable, probably faster than the

growth of any similar service anywhere

else in the world. Power was secured from

the Mexican Light and Power Company,

which operates a large plant at Necaxa,

and, with this ample supply of hydro-elec-

tric energy, new lines have been con-

structed, reaching out into every section

of the Federal District, while other lines, to

reach even farther, have been planned.

The bringing of the great amount of

power to Mexico City necessitates the build-

ing of sub and transformer stations in

various parts of the town to insure the ad-

equate distribution of the energy to the

lines.

Indianilla is the location of the main

offices, depots, car barns, shops, etc., cover-

ing an area of fifteen acres. The barns

have a capacity of 500 cars, and at the

shops new cars, equal to any built in the

United States, are turned out as increased

traffic demands them. A force of about

500 men is employed in these shops, all

Mexicans with the exception of the master

mechanic and his first assistant. Practically

all these men have been trained by the com-

pany, and have developed into as good

mechanics as are to be found in any car

shops in the world.

At San Antonio Abad is located another

depot and barn, with a capacity of 200 cars,

and used principally for the storage of

freight cars. The main storerooms of the

company are at Indianilla, but about a mile

from this point, the corporation has another

six acre plant, where the heavy material is

kept.

The track construction of the lines is

among the best in the world. The company
has adopted as a standard for city work 90

and 114 pound rails, all steel, with steel ties

laid on a concrete bed, reinforced by ex-

panded metal, the lighter rail being used

on streets where the traffic is least heavy,

while on the principal thoroughfares, where

the heavy interurban cars pass, the 114-

pound rails are used. All suburban lines

are constructed with 70-pound steel, laid on

creosoted wooden ties, with bearing plates

and ballasted with rock.

It is interesting to note, in this connec-

tion, that the rock used for ballast is lava,
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THE ZOCALO, MEXICO CITY—THE STARTING POINT OF THE CARS

taken from quarries owned by the company

in the great petrified river of stone, which,

ages and ages beyond the memory of man,

flowed from Ajusco, now a dead volcanic

cone, a few miles from the city of Mexico.

The quarry, which is in a superficial lava

wall some 30 or 40 feet in depth, miles long

and miles wide, is located at Santa Ursula.

Lines run to the quarry, and over these the

stone is brought out on large flat cars for

use in all parts of the system and for the

building of the smaller edifices of the com-

pany as well.

The railway company gives employment,

at the present time to about 1500 men, which

means that the payrolls of the corporation

probably support, at a low estimate, 5,000

men, women and children. Families are

commonly large among these workmen, and

the number so fed and housed by money

earned from the company, may run to al-

most twice this figure.

One of the strange factors which has

added materially to the growth of the street

car system is the tendency of families to

move farther from the heart of the city to

make their homes. Ten years ago, every

Mexican family of any importance lived in

the hovse occupied as stores or offices by the

head of the family. Nec-
essarily, then, the fami-

lies lived in the heart of

the city. The American
idea of living away from
one's place of business,

however, has struck Mex-
ico at last, and suburban
homes are rising like

mushrooms all over the

beautiful outlying portions

of the city. It must be ad-

ded, however, that the

good suburban service of-

fered by the street car

lines, has contributed to

this building up of the

suburbs, as well as have
the suburbs contributed to

the upbuilding of the car

lines.

One hundred and fifty-

nine miles of track,

equipped with electric

trolleys and 23 miles of

track on which animal
traction is used, gives the

company a combined trackage of 182 miles,

exclusive of freight sidings, lines into quar-
ries, factories, and similar spurs. Ex-
tensions planned for the coming year prob-
ably will add ten or more miles to this

amount.

The cars of all lines start from the heart
of the city, where is located a square, pop-
ularly known as the "Zocalo," but officially

named the Plaza Constitucional. This cov-
ers an area of about six acres, on the east

side of which is the National Palace, on
the north the world-renowned cathedral, on
the south the Federal District Palace, and
on the west some of the largest department
stores of Mexico City.

Intervals between cars vary from three
to six minutes, during the greater part of

the day, with longer periods after nightfall.

Service is maintained until two o'clock a. m.,

while cars start running at five o'clock in

the morning. On all the city lines, a spe-

cial type of double truck car, seating 36
passengers, is used. The fare within the

city limits is six cents, silver, or, reduced
to the terms of United States coin, three

cents.

On suburban lines two-car trains are

used, the first car seating 56 passengers
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and the trailer, which

carries secon d-c lass
passengers, is 43 feet

8 inches over all,

and has longitudinal

seats, with an express

compartment in the front

third of the car. Fare

prices on first-class sub-

urban cars vary from

ten to 40 cents, being

based on a schedule of

two cents, silver, a kilo-

meter, which is a little

less than three quarters

of a mile. Second-class

fare is usually about 60

per cent of the first-class.

In the express compart-

ment a charge is made

for the carriage of par-

cels, depending upon the

size of the package, and

based on the second-class

fare for the distance
traveled.

First and second-class

monthly tickets, called

"abonos," are sold at a

reduced rate, and on these most of the sub-

urban dwellers travel. The cost of these

commutation tickets is from $4.50 to $10,

silver, according to the distance traversed.

The second-class tickets cost from $2.50 to

$6.50, silver, also varying with the distance

from Zocalo of the point to which they are

sold.

Combined express and passenger train

service is maintained from the suburban

towns to the city at an early hour in the

morning, so as to enable suburban residents

to reach their offices before business hours.

To these two factors of monthly tickets and

early suburban express and passenger serv-

ice, is attributed more than anything else

the rapid growth of the outlying residence

sections. In every manner possible the

company has catered to suburban residents,

and it is interesting to note that the heav-

iest travel over these lines is in June, July,

August and September.

Possibly the most unique department of

the entire corporation is the funeral car di-

vision, which also has grown into an im-

portant service. Every cemetery in and

around the Federal District is reached by

GUADALUPE HIDALGO, TERMINOUS OF THE MOST IMPORTANT
INTERURBAN LINES

the lines of the company, and over these

run special motors, black draped cars with

stands for the coffins of the dead, and trail-

ing a passenger car for the mourners. The

car that carries the body is called a "car-

roza," and bears, besides, usually a wealth

of floral offerings, beneath which the cat-

afalque is often completely hidden. Rates

for the use of these funeral trains vary

from $3.75 for the very humblest to $150

for the palatial train of the wealthy

mourner.

In Mexico city traffic regulations are

strictly enforced. All cars must stop at the

near side of streets, and passengers must

enter the cars from the rear platform and

pass out from the front. The motorman is

fenced off by doors which are always kept

closed, and no one is allowed to speak with

him except the conductor and inspector, nor

is any one allowed to ride on the front plat-

form. Smoking is not allowed on the cars.

Scenic considerations have entered into

the selection of routes to the suburban cities

of Mexico. Many of these lines pass

through historic spots, as, for instance, the

Tlalpam line, which crosses the battlefield



218 POPULAR ELECTRICITY

FUNERAL CAR "TEPEYAC," THE FINEST CAR IN THE FUNERAL SERVICE
OF THE MEXICO CITY LINES

of Churubusco; the Xochimilco line which

skirts a great prehistoric mound, and ends

near the floating garden whence Montezuma
and his subjects brought their fruits and

flowers to their palaces in ancient Tenoch-

titlan; the San Angel line, which passes

the famous prison of Belem, and skirts the

park of Chapultepec, in which is located the

presidential residence of the same name. To
Guadalupe Hidalgo, in whose ancient chapel

is located the tilma on which was mirac-

ulously imprinted the Virgin of Guadalupe,

at the time she appeared to an Indian boy

on the slope of the hill whereon the chapel

now stands. Here, too, are kept the crown

jewels of the virgin, worth, at a low esti-

mate $150,000, and made up from the dona-

tions of faithful Catholic women of Mexico

City.

The tourist who comes direct to the cap-

ital of Mexico, and then returns to the

United States without penetrating the out-

lying states, may see all ages of the develop-

ment of Mexico. In the heart of the city

he may be domiciled in as modern a hotel

as exists in the New World, and, by taking

almost any one of the suburban lines, he

may spend a day in a village which is un-

changed from the day that Cortez came. He
may pass from the lobby where he hears

as much English and French as he does

Spanish, and ride on an electric car to a

little hamlet where only the ancient tongue

of the Aztecs is spoken.

TYPE OF SUBURBAN STATION HOUSE ON LINES RUNNING OUT OF MEXICO



Five Epoch-Making Electrical Inventions
By ELMER E. BURNS

IV. THE INCANDESCENT LIGHT

At the time when Edison began his work

on the incandescent light, such a light had

been "proved" impossible. Sir William

Preece, an eminent English scientist had

proven that when the number of lamps in

an electrical circuit is increased, the total

light given out is rapidly diminished and

the light given out by each lamp diminishes

still more rapidly. The practical "subdivi-

de beam of a search light. This light was

taken out through smaller pipes a little at

a time by means of small mirrors and used

to light the rooms of a house or the corners

of a street, for it was thought better to

divide a large beam of light than to attempt

to divide the electric current.

Nevertheless a few daring inventors per-

sisted in their attempts to produce a small
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EDISON'S FAMOUS PAPER HORSESHOE FILAMENT LAMPS OF 1879

sion of the electric light" he declared to be

impossible. It was in 1879 that one Ameri-

can authority said "There are certain prac-

tical difficulties in dividing the electric cur-

rent so as to produce a number of small

lights by means of a single generator which

have baffled the ingenuity of inventors so

far, and v/hich must effectually block prog-

ress in this direction unless some new prin-

ciple is discovered." The same authority

advised inventors to turn their attention to

the production of small generators, one for

each light, instead of to the subdivision of

the lighting effect of one current.

In one instance the light from a single

arc lamp was projected through a large

pipe by means of lenses and mirrors like

incandescent light suitable for running a

large number of lights on a simple circuit.

The first incandescent light was that of

John W. Starr of Cincinnati who filed a

caveat for a divisible light in 1845. Starr

went to England to complete his invention.

George Peabody agreed to furnish all the

capital required provided the invention was

approved by the best electrician in Europe.

Faraday was chosen as the judge. Starr

prepared a brilliant demonstration, lighting

an artificial tree with 26 of his incandescent

lights. Faraday pronounced it a success.

The next incandescent light of any im-

portance was that of Jobart in Paris in

1858. This light was intended for lighting

mines where there was danger from fire-
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damp. In 1859, Moses G. Farmer of Salem,

Massachusetts, lit his house every evening
for a month with incandescent lights using

a battery current. This was followed by

the Sawyer-Mann lamp, after an interval of

20 years.

Starr had invented two kinds of incan-

descent lamp, one consisting of a piece of

platinum foil placed under a glass cover

without excluding the air, the other a car-

bon rod in a Torricellian vacuum.

In 1878, Sawyer and Mann exhibited a

system of incandescent lighting, using lamps

similar to one kind of

lamp invented by Starr.

The current passed

through a small pencil of

carbon in a sealed glass

tube rilled with nitrogen.

Nitrogen being an inert

gas it was thought that

the carbon would not

waste away. But it was
found that the carbon

would waste away al-

most as rapidly as in a

Torricellian vacuum or

a closed air chamber.

The destruction of the

carbon was not due to

chemical action as was
supposed. The presence

of any gas was sufficient

to destroy it. The high

vacuum of the Edison

lamp was essential. The
Sawyer lamp was so

made that it could be

taken apart and a new
carbon inserted.

All the elements of the

incandescent lamp ex-

isted when Edison began
his work. An air pump
that would exhaust the

air to a millionth part

had been invented. The
carbon burner and the

glass globe with its lead-

ing-in conductors had
been tried. But the ele-

ments had never been
combined. Most of the lamps prior to

Edison used an inert gas in which it was
supposed the carbon would not burn. But
the carbons wasted away rapidly, neverthe-

THE SAW-
YER-MANN

LAMP

less, and complicated mechanism was in-

troduced as we have seen, to adjust the car-

bons and to permit them to be replaced with-
out destroying the lamp.

Edison at first worked along the old line.

His platinum spiral lamp involved much
complicated mechanism. It was necessary
to heat the platinum almost to the melting
point to secure the light desired. This
made it necessary to devise a means of
shunting the circuit promptly when the tem-
perature had passed beyond a certain point.

Platinum and other metals failed because
when heated to a white heat, as they must
be to give out light, the metal was so near
the melting point that it burned out with a
slight increase in current.

The platinum lamp was disappointing

even to Edison himself. He would not give
it to the public. He waited even at the

risk of his reputation until he had made a

lamp that satisfied the rigorous conditions

which he imposed. The public became im-
patient. A writer at that time said, "The
world after waiting patiently for the pub-
lic display of an invention which sent gas
stocks down as soon as it was heralded,
will be disposed, unless Mr. Edison shows
his hand, to suspect that the Edison elec-

tric light and the Keely motor will have to

be ranked together as enterprises which
contained much more of promise than of
performance."

After his first experiment Edison went to

the root of the matter. Air or other gas in

the globe was a hindrance and he got rid

of it. The air was pumped out until only
a millionth part remained. He found plat-

inum and irridium wire unsuited to the pur-
pose and turned to the carbon filament. He
had tried a thread of lamp black and tar,

carbonized thread, paper, wood—everything
in fact that could be adapted to the purpose.
A palm leaf fan suggested the idea of car-

bonizing bamboo fiber. It proved superior
to the other substances tested.

The story of the search for the best form
of carbon filament is a story of thrill-

ing adventure. Men were sent to all parts
of the world where the bamboo grows and at

the risk of their lives secured specimens of
every known variety. The search cost
about a hundred thousand dollars and re-

sulted in the adoption of a Japanese variety.

For a number of years the carbonized fiber
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of this bamboo was used and then replaced

by the "squirted" filament.

The vacuum lamp would not have been

possible with the complicated mechanism of

the lamps that preceded it. So all

mechanism was left out and the simple glass

globe with the sealed in wires connected to

the carbon filament was used. This lamp

could be made at so low a cost that it could

be thrown away when the carbon burned

out. The carbon burner in the exhausted

globe with no mechanism was a new thing.

It is only the genius who arrives at sim-

plicity. The small-minded inventor cumbers

his invention with all sorts of complicated

and unnecessary mechanism. The history

of great inventions is the story of progress

from complexity to simplicity.

The lamp alone was not sufficient for a

system of incandescent lighting. Improved

methods of producing and distributing

electric current were needed. In this

sketch it is only necessary to mention

the compound-wound dynamo, with its high

voltage, the multiple arrangement of the

lamps and the three-wire system of dis-

tributing the current. Edison's invention

was more than a lamp. It was a system of

electrical distribution, of subdividing the

electric current, and of making the lamps in-

dependent of each other. In 1880 this sys-

tem had been developed to an extent that

justified its commercial application. It re-

mains today the same in its essential ele-

ments, but with great improvement in de-

tail and with lighting systems of greater

capacity than were dreamed of in the earlier

days.

Wireless Saves the Lineman

Some 2,500 miles from the mouth of the

Amazon and situated on its tributary, the

Madeira, is the little town of Porto Velho,

whose inhabitants are employed in build-

ing a railway around the Falls of the Ma-
deira to give an outlet for Bolivia to the

Atlantic by way of the Amazon.
The people of the town are served with

the doings of the outside world by a news-
paper which obtains its news by wireless

from Manaos on the Amazon over 500
miles of jungle. Imagine the pleasure of a

lineman in maintaining an ordinary tele-

graph or telephone line where it is summer
all the time and where head hunters are

said to lurk and pursue their favorite

pastime. Two races occupy the forest

—

one a kindly people who go quite naked,

the other consisting of cannibals. The lat-

ter are the famous head hunters, whose se-

cret of mummifying human heads—reduc-

ing the head in the process to the size of a

doll's head, while preserving the features

and expression—has created such a de-

mand for these gruesome objects as curios-

ities that the Peruvian Government (their

habitat extends to Peru) has been forced

to make it a criminal offense for any per-

son to have such a mummified head in his

WIRELESS HAS SAVED THE LINEMAN THIS
DISCOMFORT

possession. When the cannibals discovered
the willingness of the white man to buy the

heads they made a business of supplying the

market, and were so enterprising that the

margin of safety not only of the milder na-

tives but of travelers was very materially

reduced.

The head of an European, according to

all accounts, brought even more than that

of a native, perhaps because the purchaser

could fancy that it had once belonged to

some fierce blonde Castilian in the train of

Pizarro and had lain in some fastness of

the vanished Incas since the Spaniards

overthrew the sun worshipers.

However, wireless has saved the lineman.



STEAMSHIP OLYMPIC RECEIVING THE FINISHING TOUCHES

The Latest Leviathan and Its

Electrical Equipment
By C. B. EDWARDS

Thirty-one years ago, electricity made

its first appearance as a marine illuminant

when Thomas A. Edison personally super-

intended the installation of the "new in-

candescents" on the American steamer

"Columbia." The whole lighting outfit com-

prised two dynamos driven by belts from the

main shaft on the

boat, and which fur-

nished current for

115 ten-candlepower

lamps.

Later, the Cu-

nard steamer
"Servia" was fitted

out with electric
lights at a cost of

five thousand dollars

and a year later put

in service. The use

of ele c t r i c i ty in

lighting these pas-

senger steamers at

once demonstrated

that it was the only

safe, convenient, and

reliable illuminant

for steamships and

its extensive adop-

tion proved to be

only a matter of

time. In 1906, the
THE FIRST

Cunard line placed a contract with a foreign

firm of electricians to equip the J^usitania

and Mauretania with every electrical appli-

ance known to industrial electricity. The

result was two steamships that are still con-

sidered marvels of electrical art and en-

gineering. Art, because of the nicety with

which the fixtures

and appliances
blend into incon-

spicuous harmony
with the faultless

polish of the ma-
hogany and con-

cealed wiring ; and

engineering, because

of the enormity of

details in such an

installation. Now,
even these steam-

ships are outclassed

as examples of what

electricity is able to

do for ocean travel.

The Olympic, the
largest vessel in the

world is almost
ready to leave her

berth at Belfast.

She is 812^ feet
long, 94 feet broad

and has a displace-
RIBS OF STEEL
OLYMPIC

IN THE
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LOWERING A BOILER INTO THE HOLD WITH AN ELECTRIC CRANE

most "modest"
on ship. Few

ment of 66,000 tons and when this new le-

viathan makes her first voyage she will take
her place on record as having the largest

electrical installation ever built into an
ocean greyhound.

Electricity, always a

power, is especially so

passengers realize that partitions, columns
and baseboards on all of the steamships are

pierced with innumerable interstices through
which leads of all kinds and sizes convey
both energy and intelligence. Everywhere,
the invisible^ tentacles of electricity, cun-

ningly hidden by cabinet makers, cross and
recross to perform the arduous duties of car-

ing for our "float-

ing" p o p u 1 a tion.

Like the arms of a

great devilfish, the

wires emerge from
the main power
units and ramify

throughout the

structure, here cool-

ing the food and
drink of the multi-

tude, there carrying

on communication
between pilot and
engineer, every-

where transforming

something that is to

be done into a task

completed.
THE GREAT STEERING QUADRANT IN

COURSE OF CONSTRUCTION

The electric lighting units, always con-
sidered the most important auxiliary power
aboard, are situated almost amidships on
the Olympic and in a separate water-tight
compartment in the rear of the turbine
room. These units, four in number, con-
sist of compound vertical engines having
one high and two low pressure cylinders

which admit of economy in the use of the

expansive power of steam. The steam is

taken from the boilers at a pressure of 185
pounds per square inch and used first in the

high pressure cylinders and then in the low
pressure cylinders. Each engine is directly

connected on the same base to a dynamo,
and the collective

capacity of these dy-

namos is 2200 horse-

power.

In addition to the

four main generat-

ing units mentioned,

there are two 40
horsepower engines

and dynamos, placed

in a recess off the

turbine-room at the

level of the saloon

deck and well above
the water line. These
generating sets are

patterned after the

main sets and are

only intended for use
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DURING CONSTRUCTION THE OLYMPIC WAS ALMOST ENVELOPED IN STRUCTURAL STEEL

in case of emergency. The flooding of the

lower sections of the ship would not put

this emergency unit out of commission; at

least not until the fires under the boilers

themselves had been quenched.

The distribution of the electric current on

the Olympic has offered some original prob-

lems. Taking into consideration the effect

of the salt air and the high temperatures en-

countered, against which ordinary insula-

tion is worthless, the engineers were com-

pelled to use asbestos insulation at cer-

tain points as well as quantities of armored

conduit. The main switchboard, where the

electricity of the entire craft is controlled,

is located in the gallery of the electric engine

room and to it the main dynamo cables and

feeders are connected. These pass up

through port and starboard cable trunks to

the various decks, radiating from thence to

the master switch and fuse boxes grouped

at convenient intervals in the machinery

spaces. From these stations branches run

to the distribution fuse-boxes scattered

throughout the vessel and controlling both

lamps and motors.

In the electric lighting of the Olympic

over 200 miles of wire is used and about

8,000 sixteen candlepower lamps. Besides

the ordinary incandescents, the lighting

installation includes many novel light-

ing features in the illumination of the

saloon deck. Other lighting equipment

of a very important nature is that of

the searchlights, two very powerful

lamps being installed near the pilot

house. An electric Morse signal lamp

at the masthead is of unusual interest, for

with it the wireless telegraph operator may

signal at short range as easily as he does

with the wireless equipment at greater dis-

tances.

In the navigation of a great passenger

vessel of this type electricity is applied in

many ways, probably chief of which is in

the steering of the vessel. This is ac-

complished from the navigating house,

where a small steering wheel is attached to

an iron post protruding through the floor.

At the point where the axis of the steering

wheel enters the post there is an enlarged

portion looking very much like a motor-

man's controller box. Through contacts in

the box, the movement of the steering wheel

actuates the motors controlling the steering

engines, which in turn move the rudder it-

self through the medium of the great steer-

ing quadrant.

Other electrical devices of interest in the

navigation house are the "loud speaking"

telephones. By the aid of these it is un-

necessary for the pilot in talking to the



POPULAR ELECTRICITY 225

engineer to clap a receiver to his ear or
to talk directly into a transmitter. Both re-

ceivers and transmitters are fastened to

the wall and the sound is amplified to many
times that which we perceive in the ordinary
telephone. It is possible to hear what the
engineer is saying to the pilot anywhere in

the navigating room and the natural tone
of voice is all that is necessary to carry
with great distinctness. This system of
telephones is used in reaching all parts of
the steamship from the bridge and is en-
tirely separate from the system in general
use on the passenger decks.

Besides the loud speaking telephones, a
system of ship telegraphs is also provided
for use in 'case of emergency. An elec-

trically driven sounding machine on the
bridge provides ready means for ascertain-
ing the depth of water and three compasses
keep the navigating officers informed as to
their course. Besides these compasses a
standard compass is placed on an isolated
brasswork platform in the center of the
ship and twelve feet above all iron work as
a means of synchronizing the other three in
case of error.

Attached to the wall of the navigating
room a most important piece of apparatus
is the electric indicator for the watertight
bulkhead doors. This provides means of
observing the closing of all the doors and
stopping the inflow of water in case of
collision. The doors are closed by hydraulic
pressure and as they swing too, tiny electric
lights within the indicator show exactly
which doors are closed or open.

A complete fire alarm system is provided,
with some 40 odd stations and two indicat-
ing boards, connected in parallel, one in the
wheel house and the other in the engine
room. These with the automatic electric
smoke indicators complete the electrical fire

alarm apparatus.

As the height of the Olympic is over 100
feet from keel to navigating bridge, ele-
vators have been installed to carry pas-
sengers to the nine different decks. These
are all four operated by small ten horse-
power electric motors. Three elevators are
provided communicating with the saloon

deck and one with the second-class pas-
senger decks.

There are 559 staterooms of all classes on
the ship and each of the first-class state-
rooms is provided with a telephone. This
telephone system is one of the most interest-
ing features of the electrical installation.
The telephone switchboard provides for 300
drops and although similar to those in gen-
eral use has a few features that are some-
what unusual. No bells are used in calling,
small 24-volt calling lamps located near
the stateroom wall phones notifying the oc-
cupant that he is wanted. A like signal is

in use at the main switchboard. The tele-

phones are nickel plated and very neat in
appearance and the receivers are hung on
pivots which allow them to swing with the
ship. Besides allowing the first-class cabin
occupants to talk with others on the steam-
ship a cable head at the wharves in New
York and Liverpool will allow passengers to
talk through the city exchanges while the
steamship is in dock. The cable from the
steamship is simply plugged into the cable
head at the wharf and ten trunk lines are
instantaneously connected with the ship's
central board.

The ventilation of the steamship is ac-
complished with the aid of over 100 ven-
tilating fans of various sizes, all actuated by
electric motors. The usual electric baggage
hoists are provided, also electric deck cranes
and capstans. A large refrigerating plant
is installed, the compressors all being oper-
ated by electricity. The kitchen is replete
with electrical devices for removing the
drudgery of dish washing, potato peeling
and cleaning and sharpening table cutlery.

The Marconi wireless house is located on
the highest point of the hurricane deck
amidships and is of the most powerful type,

the masts supporting the antennae rising

205 feet above the water line.

To give any adequate idea of the uses to

which electricity is put in the engine and
boiler rooms would be almost impossible.
Coal handling, repairing, twirling turbine
spindles and lifting turbine casings, are a

few of the things accomplished on the

Olympic by this indispensable power.
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Automaton or Actor—Which?

With actors and actresses simulating the

jerky movements and the rigid stare^ of

dolls, and with the builders of mechanical

figures copying the expression and motions

of the live man or woman more and more

closely, stage performances sometimes reach

that interesting point where it is hard^ to

distinguish between the two. This puzzling-

border line between the real and the me-

chanical has always been fascinating and

for several centuries the makers of auto-

mata have catered to it, while theatrical

managers have occasionally worked towards

it from the other end. Of course, the ideal

would be a figure so mechanical and yet so

lifelike that the audience would be un-

decided which to call it, some thinking it

real, while others believed it lifeless.

This entrancing point was recently

reached at Hamburg, where a .vaudeville

theater billed as its special attraction
:
Moto

Phoso-Man or Automaton?" When the

curtain rose for this turn it disclosed a

figure standing on a low platform

within a small cabinet draped with j—^
dark cloths. As the dim light grew

brighter the figure slowly and jerk- <

ily moved its arms, its legs, its ^

again. There the figure stood as at first,

now varying its jerky movements with more

graceful' ones, smiling and raising both legs

alternately off the platform. All over the

house there were whispers of "What did I

tell" you," or "I knew it was alive." But, lo

!

Again a dimming and flickering of the light,

again the jerky raising of foot and arm into

unstable positions, till at last the figure

stands motionless, while the average spec-

AUTOMATON OR ACTOR—WHICH?

head, ye?, even its eyes. Apparently the

flexible cord running up to the figure con-

veyed the electric power for operating it,

for the figure would raise its left leg and

hold it up at angles that would unbalance

any man, standing firmly all the while on

its right foot. Then as the strenuously up-

lifted leg was jerkily lowered the lights

grew dim, flickered and then grew bright

tator holds his breath and is more puzzled

than ever when the curtain falls.

Actor or automaton—which was it? Or

were there both, with a quick interchange

caused either by a revolving base, or by

the use of reflected light as in certain trick

cabinets? Naturally the producers do not

answer their own question, but if this act

comes to America we may have a chance

next winter to decide this for ourselves.
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Static Electricity in Photography

Perhaps the most easily generated form
of electricity and at the same time the most
annoying to the amateur photographer, is

that known as static, the kind you get when
rubbing a cat's fur on a cold day. The non-
adept at photography enthusiastic over a

STATIC ELECTRICITY LEFT ITS MARK

snap-shot on some bright winter's day, is

apt to hustle the winding of his film, and in
so doing, to generate electricity within.
A tiny spark is thus generated on the sur-
face of the undeveloped film with disas-
trous results to the picture. Seldom, how-
ever, is the trace of the spark shown in

such perfection as in the accompanying
picture reproduced from a photograph of
an Ohio river scene.

The Point of the Lightning Rod

Everybody knows in a general way that
a lightning rod affords protection to a
building, but many persons do not know
why the rod has a sharp point, and why it

is usually made of metal that does not
easily corrode.

The object of the rod is to empty a cloud
of its electricity noiselessly and harmlessly,
and it must be pointed because a fine point
offers no "resistance to the discharge. The
degree of resistance is in proportion to the

surface of the object, and a point has the
least possible surface. If the rod were
topped by a ball or a knob, the discharge
would be violent.

The difference between a point and a ball

is shown in discharging a battery. The full

charge from a large battery may be re-

ceived quietly on a metal point, but a mod-
erate charge from a small battery will ex-

plode with .violence on a ball. It is said

that a full charge may be passed harmlessly
through a person's body if received on the
point of a sewing needle, whereas the same
charge received on a ball-tipped discharger,

would cause instant death.

Non-corrosive metal is used for the point
of the rod because corrosion makes resist-

ance, and must therefore be provided
against. Many a lightning-rod has received
an electrical discharge when the occupants
of the building whereon it was placed knew
nothing about it.

Self-holding Telephone Receiver

The self-holding receiver telephone is an
innovation in the field of telephone devices.
The illustration shows the pivoted arm
mounted at the top of the stand, thus reliev-
ing the user of the tiresome holding of the
receiver and also eliminating the liability of
breaking the receiver by a fall. Both
hands are free to take notes. The receiver

SELF-HOLDING TELEPHONE RECEIVER

arm is pivoted so as to be turned and ad-
justed to either ear, and a button and slid-

ing band on the stand take the place of the
receiver hook for cutting in and out the
talking service.
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Magnetized by Lightning

Among the curious effects ascribed to

lightning is the magnetization of parts of

rocks struck by it. The existence of such

magnetized rocks has long been known, but

the supposition that their condition was due

in many cases to lightning has only within

recent years been confirmed by a curious

observation among the walls of ancient

buildings on the Campagna near Rome.

There were found strongly magnetic

points and zones in the walls, precisely like

those occasionally encountered in rocks.

The fact that the magnetization often in-

cluded more than one block of stone m the

wall was regarded as proving that the

magnetic property had been acquired after

the building was erected, and the agency

of lightning was indicated by neighboring

cracks in the walls.

Mimicry in Gas Fixtures

'The public likes to be humbugged," said

the celebrated Barnum and the wisdom of

his saying might well be applied even to

the field of lighting. The so-called "gas

arcs"_the suspended gas stoves that make

life miserable for many a storekeeper and

his patrons during the summer—un-

which, when enclosed by a casing above

the glass globe, produced the familiar

shape. The gas lamp has no such mech-

anism, yet the common designs all are

shaped as if they did have it, evidently

proving Barnum's celebrated maxim.

When it comes to residence lamps, the

deception has been less common, though by

no means absent. Thus the burner holders

for some gas fixtures are shaped in exact

imitation of an incandescent lamp socket,

the makers evidently assuming that the

average housekeeper will be satisfied by

the similarity in appearance. At any rate

the old proverb still holds good :
"Imitation

is the sincerest flattery."

The Color of Electric Lights

The ordinary arc lamp appears to the eye

as bluish white in color, while the mazda or

tungsten lamp is slightly "warmer" or more

GAS FIXTURES MADE TO RESEMBLE ELECTRIC

doubtedly secured part of their hold by im-

itating the electric arc lamps in their

shapes and designs. The electric lamps

require a carbon-feeding mechanism

RED

ORANGE

YELLOW

GREEN

BLUE

VIOLET

THE COLOR OF ELECTRIC LIGHTS

reddish. The eye cannot detect minute dif-

ferences, but by means of suitable screens

it is possible to analyze a light source and

find just what colors it is composed of.

The diagram shows graphically the re-

sults of such an analysis. The black rec-

tangles are the amounts of the various col-

ors found in the tungsten lamp and the light

rectangles the amounts in the arc lamp. It

can be seen that the arc is deficient in red

rays but stronger than the mazda in green.

The purpose of making this comparison was
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to show the superiority of the tungsten
lamp colors for headlights. The chief ob-

jection to the electric headlight has been
that it is reflected from the green signal

rondels at the semaphores so that the en-

gineer sees a "phantom" track clear—go
ahead signal. Because the tungsten lamp
gives off fewer green rays, it is thought
that these reflections would not occur when
it is used.

Another Wave Motor Idea

Few subjects aside from perpetual motion
have received more thought without prac-
tical results than schemes for utilizing the
power of ocean waves which energy is so

great as to defy measurement.
A patent granted to Alva L. Reynolds.

Huntington Beach, California, covers one
of the latest inventions in this line. Vanes
are employed to receive the force of the
ocean waves, this energy being transmitted
by a crank to the piston of a pump as illus-

trated, causing water to be pumped into a

system in which water motors operate elec-

NEW IDEA FOR A WAVE MOTOR

trie generators. A number of vanes are
used, and these, during high wave activity,
force water under pressure into a tank
which at first contains air that is gradually
crowded into smaller space by the water
under pressure.

The idea of the inventor is also to charge
a storage battery during high wave activity,
using current from the battery during calm
weather when the energy from the waves is

unsufficient to operate the electric gener-
ators.

The Chemical Elements

Chemical science has made great prog-
ress in recent years. Text-books on the
subject become obsolete not many years af-
ter publication by reason of discoveries
that change even the fundamentals of the
science. The "atom," which by the very
formation of the word means something
that cannot be divided, is resolved into

"corpuscles," of which there are hundreds
—even thousands in some cases—in every
atom, moving in orbits, like the planets of
the solar system.

Now, it seems, the "elements" must go.

An element is something that cannot be
resolved by any known process into any-
thing more simple. Fifteen years ago there

were 68 known elements. Then came the

discovery of argon, neon, xenon and kryp-

ton ; of helium, which was recognized as

a constituent of the sun, and named, more
than fifteen years before it was found on

the earth ; and, finally, of radium.

But if the discovery of radium added one
to our list of elements, the establishment

of the fact of radio-activity,

with which that discovery
is closely connected, now
threatens to demolish the
whole theory which is based
on the idea that there are
many elements.

Sir William Ramsay, the
discoverer of argon, has
succeeded in producing
traces of lithium by treat-

ing salts of copper with the
emanations from radium.
Moreover, it is inferred,
with some reason, from ex-'

periments that have been
made, that radium—an ele-

ment,—is the result of the

disintegration of another
element, probably uranium;

and that radium itself, by the loss of helium
—another element,—finally transmutes
itself into lead, still another element.

Yet again, helium is a product of the
emanation from radium. But Sir William
Ramsay finds that if the emanation is dis-
solved in water, neon is the result; if in
copper sulphate, it is argon.

All these facts seem to tend in one
direction, namely, to give support to the
idea often advanced by theorists, that there
is but one element, the ultimate particles of
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which—whatever we may call them— are

combined in various ways to make up the

substances which we have called elements.

It is a homely figure, but we may liken

the elements to a church, a bridge, a wall

and a stable—all of which may be built of

bricks alike in shape and size, but the

structures differ in form and in use. The

figure fails when we suppose the church to

transform itself into a bridge by losing

some of its bricks, as copper is degraded

into lithium by losing some of its helium.

ELECTRICITY ENHANCES FARM VALUES

While farmers are considering ways to

make country life more attractive and

country homes more convenient, it is well

to give thought to the advisability of in-

stalling electric systems for furnishing

light and power.

In advertising a house for rent or for

sale in the city papers, real estate men al-

ways tell of improvements. "City water

and requiring little current, small electric

plants for the farm become entirely prac-

ticable. A "Dayton" farmhouse lighting

outfit, as shown in the illustration, makes

evident the space occupied, which may

usually be arranged for in a dry basement,

as well as the simplicity of the installation.

Such a plant, consisting of a gasoline en-

gine, dynamo, storage battery and a small

A MODERN COUNTRY HOME ILLUMINATED

and electric lights; modern plumbing and

heating system," the advertisements read,

and these advantages help to rent or sell the

houses. How seldom does one see any such

description of farm homes. If these things

are necessary to make city homes attrac-

tive, why not have them in the country

home ?

With the development of the high effi-

ciency tungsten lamp, usable .on low voltage

switchboard, requires little attention and

pays for itself over and over.

The engine can be operated in the even-

ing when the men folks are at home, and

while part of the current is used to furnish

lights, a portion can be turned into the

storage battery for the women folks to use

the next day to run a vacuum cleaner, a

washing machine, a churn, a cream sepa-

rator or a sewing machine.



POPULAR ELECTRICITY 231

On the lawn, at the gates, and particu-

larly in the barn are places where it is most

convenient to have plenty of light, and it

can be had by merely the turn of a switch

on the farm having a plant like the one de-

scribed.

A Lamp That Regulates Its Own
Voltage

Everybody knows that an incandescent

lamp must be burned at the voltage for

which it is designed if it is to give satis-

through the lamps. This current heats the

filaments sufficiently to prevent breakage,
but not sufficiently to cause them to give

out light, The scheme is known as the "hot
wire" system.

A Penny for the Speed

"Say, i:his train is traveling some. Won-
der how fast we're going?"

How many times have you heard that

curiosity expressed? It is a question that

comes to the mind of the most seasoned

GENERATOR AND STORAGE BATTERY PLANT FOR FARM USE

factory results. If the voltage is higher the

lamp goes to pieces quickly although it

gives out more light than it was intended
to during its life. It the voltage is lower,

the lamp is dim.

The German engineers have devised a

lamp which actually regulates its own volt-

age. The current passing through this

lamp is forced also to pass through an iron

wire. When the voltage rises, more current

flows. This current heats up the iron wire,

and since the resistance of the iron increases

as its temperature rises, the flow of de-

structive current through the lamp filament

is prevented.

The tungsten filament, when cold, is brit-

tle and subject to breakage. Realizing this,

the engineer of an American railroad has

perfected an arrangement whereby a small

amount of current is kept constantly flowing

traveler every time the clicks of the rail

joints begin to come close together. Some
people take out their watches and count the

number of rail joints in twenty seconds,

which is approximately the speed of the

train in miles per hour. But this method
is rather uncertain and unsatisfactory. An
English inventor has patented a penny-in-

the-slot indicator so placed In a railway car

that anyone with the requisite copper can
find out at any time just how fast he is

getting over the ground.

The arrangement is so constructed that

when the button is pressed a clutch makes a

connection with the pulley, which is belted

to the axle. This clutch is connected to a

flexible shaft leading to the instrument in-

side the car. The revolution of this flexible

shaft is used to get us eddy currents in a

disk between the poles of a permanent mag-
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net. These eddy currents are used to throw

an indicating needle on the dial. As the

strength of these currents is directly pro-

portional to the speed of rotation of the

disk, the deflection of the needle is directly

proportional to the speed of the train. The

dial, of course, is calibrated to read in miles

per hour.

As long as the button is held in, the

needle will indicate the speed, but if it is

released it cannot again be pressed until

another penny is dropped in the slot, as in

the case of the ordinary weighing slot ma-

chine.

A Glimpse of Interurban Con-

struction

Electric interurban lines are now so com-

mon that nearly everyone has taken a trip

CAMP WAGON

of some extent over them. Few, however,

get out on the right of way while the elec-

tric road is in course of construction and

the curious work cars, with the shed-like

traction construction near Lima, O., with

the camp wagon and construction car in

evidence,

Cincinnati's New Refuse Carts

The best way to gather up a city's ashes

and garbage is by electricity. So decides

authorities in Cincinnati and here is one

of the big new electric ash and garbage

gatherers. After years of experimenting

the above up-to-date electric auto cart

CONSTRUCTION CAR

pilot-house, are very seldom seen by the fu-

ture commuter. Similarly the curious camp

wagons, like those we associate with rail-

way building on far western plains, come

as a surprise when we see them for the

first time. The photographs show a bit of

ONE OF CINCINNATI'S NEW REFUSE CARTS

stood out above all other methods. It

carries four times as much refuse as any

horse wagon and makes three trips where

the horses are making one. The motive

power is derived from the well known type

of storage battery. This current also con-

trols the dumping device which is manipu-

lated by a small lever from the seat of the

driver. A twist of the wrist to the left on

the lever starts the heavily loaded cart bed

back to dump.

The mechanism is arranged to be always

under control and the motor can be stopped

when the bed is in any position, the picture

shows the bed tilted half way. When the

auto cart has dumped automatically a turn

of the lever to the right sends the bed back

into position again.

The speed of the vehicle averages eight

miles per hour but it can make 20 miles per

hour if necessary. The system will be per-

manently adopted in Cincinnati.

It has been proved that a thorough soak-

ing in sea water lengthens the lives of tele-

graph poles. Some poles soaked during the

winter of 1908 are found to be quite sound.

The process is somewhat lengthy, but the

results so far attained appear to be quite

satisfactory.
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Searchlight for Contractors

Night no longer means shutting down
when it comes to a big piece of contract

work. Every hour of the 24 is employed.

Electric lights turn night into day and the

work goes on without pause. Powerful

searchlights with reflectors have come into

use for this purpose and along with them

have come small steam turbine generating

sets to manufacture the electric current at

the right voltage to be adaptable to the

lamps. The whole outfit is portable.

The lamp is an open arc and its powerful

rays are concentrated and multiplied by a

parabolic reflector. It is so light that a man
may pick it up while lit and still attached

to its connecting cable and move it about

to suit the requirements of the job. A sin-

gular feature in the mechanical makeup of

the lamp is the reflector. It not only allows

the light to be concentrated into a single

beam but also makes it possible to secure

diffused illumination over a wide field of

operations. This is accomplished by hav-

ing the lamp mechanism mounted on a mov-
able base. The distance of the arc from the

reflector thus being altered, its diffusion of

EXCAVATING BY SEARCHLIGHT

PORTABLE ELECTRIC LIGHTING OUTFIT USED IN TUNNEL EXCAVATION
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light is also changed and it is thus possible

to have a concrete mixer, for instance, lit

up with a diffused light so that there is not

the slightest difficulty in seeing the opera-

tions, or to have a single intense beam of

light follow the movements of a grab bucket

and give the engineer the advantages of

daylight, with equal facility.

Fitted with the parabolic reflector, the

rays from the light are equivalent to about

200,000 candlepower. When the reflector

is arranged to diffuse the light, the whole

area in front of it within a radius of about

150 feet is illuminated so that work can be

handled with the same efficiency as in day-

light. In addition, the lamp really lights an

area much larger than that mentioned,

with better effect than is obtainable with

any other means practical in field work

The actual output of the dynamo is about

50 candlepower in excess of the require-

ments of the large arc, and this excess can

be utilized in small incandescent lamps

placed at convenient locations on a contract

job. In this way provision may be made for

lighting the pit around steam shovels, drag

line excavators and other similar machines.

The weatherproof case in which the arc is

housed protects it effectually from wind and

rain and the low voltage makes it unneces-

sary for special cables to connect lamp and

generating set.

Sure-stop Danger Signal

A Los Angeles street railroad has

adopted a danger signal at the intersection

of its line with a steam railroad which

A SURE-STOP DANGER SIGNAL

no motorman can run by. It consists of an
upright iron pole from which extends a

metal arm bearing the word "Stop" painted

on a red ground. This arm extends right

across the track and is so heavy that if

the motorman should try to pass it there

would be a smash-up of the whole front of

his car. Therefore it is impossible to evade

the rule that the conductor shall go to the

front of the car, where he can see up and

down the railroad track and give the go-

ahead signal, as he has to do this in order

to turn the danger sign from the track.

This is accomplished by a lever, which

swings the sign on the steam railroad track,

serving as a danger signal for any locomo-

tive that might approach suddenly. The
system is inexpensive to install and might

prevent many wrecks if generally adopted.

Semaphores for Street Cars

A western city trolley line, which is hav-
ing difficulties with street congestion, par-

tially solves the traffic problem by means
of semaphores

at the crowded
intersec-
tions where
there are dan-

gerous curves.

The sema-

phores are

operated b y
men who oc-

cupy signal
stations, one
of which is

shown in the

picture. These

resemble noth-

ing so much as

gigantic lamp-

posts sur-
mounted b y
the old-fash-

ioned street
lights. The
boxes are set on heavy iron posts at

the curb and really take up no more side-

walk space than a telegraph pole, as the

floor of the little station is about twelve

feet above the pavement. This system is

especially valuable at intersections where

there is a jog in the streets, and cars have

to make a compound curve in passing the

crossing. The semaphore shows the usual

colored signals by day and red and green

lights by night.

SEMAPHORE TOWER ON A
CITY CORNER
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DRAWING A WHITE HOT INGOT FROM THE FURNACE

The Great Steel Hand

Those who have had occasion to visit a

steel mill will no doubt remember the great

furnaces in which the ingots are heated to a

white-hot temperature preparatory to work-

ing them under the hammer. In all prob-

ability the method employed was to pick

them up by a chain from an overhead crane

and carry them in front of the glaring fur-

nace, where several perspiring men at the

end of a guiding rod would thrust them
into the door.

A way has been found to thrust the in-

gots or slabs into the furnace and with-

draw them again by means of what is known
as an electric slab charger—and one man
performs the work, well back from the heat

of the furnace and slab. The picture makes

clear the operation of the device. An im-

mense traveling crane moves along over the

furnaces. From it depends a steel structure

carrying a sort of steel hand and arm which

picks up the slab and thrusts it into the

furnace or reaches in and draws it out, as

the case may be. The man standing at the

rear controls, by a few levers, the motors

which operate the crane and the great steel

hand.

A Mineral Sensitive to Colored Light

Ever since Professor Bell and his col-

leagues made it possible for us to telephone

to distant points, experimenters have been

striving to perfect some method of seeing

over a wire, or at least of transmitting

pictures over the latter. The one strong

clew for such investigators has been the

fact that the electrical resistance of the

metal selenium varies with the intensity of

the light falling on it, so that by using a

number of little selenium parts successively

in a circuit they can reproduce the light

and shade effects at some distant point.

Crude as this basis may seem, it has

already led to promising results, but even

if developed in practice it could not trans-

mit colors, as the selenium does not dis-

tinguish between them. Now Prof. Jaeger

of Amsterdam has found a mineral which
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also varies in its electrical conduc-

tivity with the light falling on it, but

which does this in a much different degree

according to the color of the light. Green

has only a slight effect, red rays act much
more strongly, while violet light reduces

the electrical resistance to about one two-

hundredth of what it was in the dark.

Consequently, we not only have a substitute

for the selenium but if we keep the intensity

of the light the same, the use of stibnite

may enable us to tell colors at a distance.

Stibnite, by the way, is not a new mineral

but is a common ore of antimony which

was known even to the ancients, who used

to color their eyebrows by rubbing this

reddish grey mineral over them.

pany's patrons. It is part of the general

scheme of the company to maintain the

friendliest possible relations with users of

its service.

A California Hydroelectric Plant

The accompanying picture is one of the

seven water-power plants owned by the

Southern California Edison Company. This

Why the Weather Costs Money

In addition to seasonal variations in the

hours of lighting, there are variations

caused by the weather. Every cloudy day

means more lighting and bigger light bills.

February one year may have 30 per cent

more hours when lighting is required than

the same month the previous year. But

since weather makes little impression on the

memory of an ordinary man, he will be
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astonished at the end of a cloudy month to

find his light bill higher than for the same
month last year.

The largest illuminating company in the

country has devised a graphic method . of

showing the customer why his bills are

higher than he anticipated. It consists of

a chart like that shown, drawn from data

furnished by the government weather
bureau. When the weather makes it ad-

visable this chart is sent out to all the corn-

plant is located in Mill Creek Canyon, about

ten miles from the city of Redlands and

75 miles from Los Angeles.

The plant is a combination of two sepa-

rate power plants. One of these is operated

on a head of 627 feet, while the other

claims a head of

1,960 feet, which
is next to the high-

est head in the

world.

The generators

of this plant are

driven by two Do-
ble and three
Pelton water
wheels. Current

leaves this station

at a pressure of

33,000 volts.

The picture
shows the trans-

mission line leaving the building and the

horn-gap lightning arrestors, which are so

common on high tension lines in southern

California.

The Chicago City Railway Company has

placed with the General Electric Company
an order for $2,000,000 worth of railway

equipment. This order, which includes

complete equipment for nearly 1,000 cars,

is the largest ever given to one concern.
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A French "Telemicro-
Phonograph"

A combination of the

telephone, microphone and

phonograph is said to be

used quite extensively in

Paris for rendering songs,

band selections, speeches,

etc., the advantage being

ofthat a large number

rooms- can be furnished

with the music from a

single phonograph.

The phonograph is fur-

nished with an odd horn or

funnel, in the end of which

is mounted an attachment

similar to a microphone

transmitter. This picks up

the phonograph sounds
and converts them into

electrical impulses as in the ordinary tele-

phone. These impulses are transmitted over

wires to any desired location to devices

similar to telephone receivers fitted with

megaphone horns. Here the sounds are re-

produced loudly enough to be easily heard

by people sitting anywhere in the room.

This system, which is that of Gaillard-

Ducretet, is also utilized to advantage for

amusement on board steamships and in ho-

tels, and is employed by the French navy

and in the French military service for the

transmission of orders, the apparatus being

THE TELEMICRO-PHONOGRAPH

arranged as a loud speaking telephone. The

attachment may be connected to the or-

dinary telephone as a loud speaking instru-

ment for making announcements where a

large number of people are congregated.

MUSIC TRANSMITTED TO THE HOTEL VERANDA

First Synchronous Motor

The picture shown here is that of the first

commercial synchronous motor installed in

the United
States. This
machine was
first put in op-

e r a t i o n in

1892. It is now
used in con-

nection with
the machinery

of the Union

Ice Company
at C r a f t o n,

Cal.

The ma-
chine receives

current at a

p r es s u r e of

2,300 volts.
Except for

about two
weeks during the year, this machine oper-

ates continually day and night. The two

weeks are allowed for a shutdown, during

which time the motor is given a complete

cleaning up.

It is interesting to note that the machine

is of the old revolving armature type ; also,

the heavy leads to the armature can be seen

coming up through wooden posts and run-

ning to the brushes.

FIRST SYNCHRONOUS
MOTOR



The Cost of Poor Light in Shops
By ALBERT SCHEIBLE

Of all the penny-wise and pound-foolish

practices which still prevail in a surprising

number of shops and factories, probably the

most pernicious and least excusable is that

of poor lighting. Even foremen who show
good common sense and foresight in other

matters often seem to have no conception of

the extent to which their establishments are

handicapped by insufficient or otherwise in-

adequate light. Indeed, many of them whose

youth was spent in small shops that closed

at sundown have no idea of how far reaching

in its effects this lack of adequate and prop-

erly placed lighting can be. Too often they

know that the lighting in their shops is

far from ideal, but feel that any improve-

ment in it would only add to the comfort

of the workmen without bringing any ad-

ditional returns to pay for an increase in

the monthly bills for current. How far

from true this is can be seen from the con-

clusions of some who have made ,a study

of shop lighting from the manufacturer's

standpoint and who find that inadequate

his normal speed if dim light or mislead-

ing shadows make him uncertain as to what
he is doing. Then if he has to go close to

a window or a light when wanting to get

an exact measurement, the employer has

to pay for all the extra time spent in go-

BAD ILLUMINATION MULTIPLIES UN-
PROFITABLE "SECONDS"

shop lighting is wasteful for at least four

reasons, any one of which will usually be

of sufficient importance to warrant an over-

hauling of the existing lighting methods or

even an entirely new equipment of shop
lights.

First, poor light wastes time. Even the

naturally quick employee cannot work at

IT WASTES TIME TO GO TO THE LIGHT

ing back and forth. Compared with the

depressiveness of the gloomy shop, there is

a stimulating effect to a bright light, which
in itself leads to more speedy work.
At the same time poor lighting leads to

less accurate work. Unless the workmen
have ample light at all hours for clearly

showing the state of their work at each
step, irregularities and defects are sure to

creep in. If the men are blamed, they grow
restless, and if the defective goods are

afterwards sorted out as "seconds," these

never bring the margin of profit for which
the manufacturer is striving. Besides, the

closer inspection needed when the goods are

likely to be faulty and the correcting of

curable defects in them add items of ex-
pense which would be avoided by let-

ter lighting.
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Moreover, poor shop lighting is often re-

sponsible for accidents. Most men will

move more slowly and cautiously in a dimly

BLAMING THE WORKMAN FOR DEFECTS
CAUSES DISSATISFACTION

lighted shop than in a bright one (thereby

wasting time), but even at that they will

not always see boxes, metal bars or other

dark objects that may accidentally be on

the aisle floors or stretching across passage

ways. Many of the heavy damages which

manufacturers have had to pay in the past

and which have been prompting them to

ask for new employers' liability laws in

bring verdicts running into thousands of

dollars.

Under our present economic conditions,

jurors are usually prejudiced in favor of

the workingmen; yet it must be admitted

that in cases involving liability for acci-

dents they too often find no ameliorating

circumstances, such as an evident endeavor

on the part of the employer to safeguard

his men from accidents. If the employer

has to admit that a dangerous semi-dark-

ness reigned in parts of his factory during

the early morning or late afternoon hours,

he robs himself of an effective means of

influencing the jurors. And even where

the accidents are not serious enough to lead

POOR LIGHT CAUSES ACCIDENTS

various states are really traceable to im-

proper lighting, being cases where a few

dollars a week of saving on the lighting

bills has caused accidents for which juries

EYES OF THE BEST "WORKMEN ARE INJURED
BY POOR LIGHT

to litigation or heavy expenses, they may

still prove costly by temporarily depriving

the shop of an experienced worker whose

absence may seriously interfere with the

usual routine of the establishment.

Last, but not always least, poor light

superannuates men before their time. A
few years ago our daily papers by mis-

quoting the famous Dr. Osier started an

unfortunate movement towards crowding

out even middle aged men, a tendency from

which we have not yet recovered. Having

learned from his own experience that men

past the prime of life are no longer as

receptive to new ideas, nor as original in

their own conceptions, as they were in their

earlier years, this Johns Hopkins University

professor suggested that all college work

involving original investigations should be
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kept in the charge of men under 45, leav-

ing their older colleagues to look after the

less original and daring (though no less

important) work for which their training

and experience will have fitted them by

the time they reached that age. Unfor-

tunately, the newspapers misquoted Dr.

Osier as advocating the retirement of all

men at the age of 45. This may have had

its effect in bringing about the attitude of

some corporations to. establish arbitrary age

limits which do not allow for the fact

that one man at 60 may be effectively

younger than the next man at 50. As the

result of this movement a good deal of

work has been turned over to men who,

while younger in years, had neither the ex-

perience nor the judgment of the men whom
they replaced.

During the last year or two the folly of

such an artificial standard has been real-

ized by many, but there is a widespread

tendency to crowd out men as soon as they

show signs of age. In many lines this may
be justified, but too often the tests used in

determining when a man has exceeded the

age of efficient usefulness for a given class

of work are not entirely warranted. For

instance, many shop superintendents judge

largely from the workman's eyesight, which

will make a poorer showing for him in

an imperfectly lighted shop than in one

that is well illuminated and in which ma-

chines and lights are so arranged

that details in the material

worked can be readily seen by

workmen with only fair vis-

ion. Besides, the faulty light-

ing in itself helps to spoil

the eyes of the men (particu-

larly if flickering gas lamps are

used), thereby tending to force

out the very workers whose

long experience, good memory
and sound judgment make them

exceptionally valuable to their

employers.

In short, poor shop or factory

lighting wastes time, causes de-

fective and inaccurate work,

leads to accidents and prema-

turely retires the more expe-

rienced workmen. And all for

what? For a paltry saving

each month in the cost of cur-

rent—an amount often offset by

the harm done in any single one of the

above four ways.

Figured merely in connection with its in-

fluence on the lighting bill, poor light may
seem to save money. But reckoned by its

results, who will say that it pays?

Odd Shaped Transmission Towers

The Bay Counties Power Company in

California is famous for the wonderful sys-

terns of electrical transmission lines which
have been built to transmit the power of

mountain torrents to a large number of

cities and towns. The topography of the

country, as well as the intervention of

navigable tide water along certain routes

o*f the transmission lines, has made abso-

lutely necessary long spans in some places,

with correspondingly strong and ponderous

steel towers.

Illustrations of two of these towers are

presented herewith, by courtesy of Graphite,

the publication of the Joseph Dixon Cru-

cible Company, in which they appeared for

the first time.

The main tower, for instance, is 225 feet

high and has a base 68 by 90 feet. The
leaning tower is also of a rather unusual

type and is one of the "show" features of

this system when engineers come to inspect

the lines.

ODD SHAPED TRANSMISSION TOWERS



A House of Electrical Wonders

Many have had the desire to build and

equip an "electrical house" in which the

magic current should accomplish every task

as far as human ingenuity could devise

ways of using it. Some have accomplished

astonishing results in this line. The very

first electrical house was equipped by Will-

iam J. Hammer, electrical engineer, of New
York city. This was as far back as 1884,

just a few years after the incandescent

lamp was invented by Edison. Although

the fund of electrical knowledge was then

comparatively small, Mr. Hammer devised

enough curious ways to use electricity to

make this house not only the first but one

of the most wonderful ever planned. When
it was completed he tendered a dinner to

the "Society of Seventy-Seven" of the N. P.

H. S. of Newark, N. J. An account of this

dinner appeared later in the New York

Wgrld and is very interesting. It runs as

follows

:

"Some years ago (1884), on New Year's

eve, an entertainment was given at the home

of Mr. William J. Hammer, in Newark,

N. J.,
which, for the display of the powers

of electricity has seldom, if ever, been

equaled. Mr. Hammer, who has for years

been associated with Mr. Edison, desiring

to give his old classmates, the 'Society of

Seventy-Seven,' a lively and interesting

time, invited them to 'an electric dinner' at

his home. The invitations which were sent

out were written upon Western Union tele-

graph blanks with an Edison electric pen.

"When the guests arrived and entered

the gate, the house appeared dark, but as

they placed a foot upon the lower step of

the veranda a row of tiny electric lights

blazed out over the door, and the number

of the house appeared in bright relief. The
next step taken rang the front door bell

automatically, the third threw open the

door, and at the same time made a connec-

tion which lit the gas in the hall by elec-

tricity.

"Upon entering the house the visitor was

invited to divest himself of his coat and

hat, and by placing his foot upon an odd

little foot-rest near the door, and pressing

a pear-shaped pendant hanging from the

wall by a silken cord, revolving brushes

attached to an electric motor brushed the

mud and snow from his shoes and pol-

ished them by electricity. As he was about

to let go of the switch or button, a con-

tact in it connected with a shocking coil,

caused him to drop it like a hot potato.

"Upstairs was a bedroom which would
be a fortune to a lazy man ; he had only

to step on the door sill and the gas was
instantly lighted. The ceiling was found

to be covered with luminous stars, arranged

to represent the principal constellations in

the heavens—while comets, moons, etc.,

shone beautifully in the dark. By placing

one's head on the pillow, the gas, fifteen

feet away, would be extinguished and the

phosphorescent stars on the ceiling would
shine forth weirdly, and a phosphorescent

moon rose from behind a cloud over the

mantel and slowly describing a huge arch

disappeared behind a bank of phosphor-

escent clouds on the other side of the

room ; by pressing the toe to the foot-board

of the bed the gas could again be relit.

"Pouring a teacup of water into the

water-clock on the mantel and setting the

indicator would assure the awakening of

the sleeper at. whatever hour he might de-

sire. There was also in the hall outside the

room a large drum, which could be set to

beat by electricity at the hour when the

family wished to arise. The whole house

was fitted throughout with electric bells,

burglar alarms, fire alarms, telephones, elec-

tric cigar lighters, medical coils, phono-

graphs, electric fans, thermostats, heat regu-

lating devices, some seven musical instru-

ments operated by electricity, etc.

"Upon the evening referred to nearly

every piece of furniture in the parlors was
arranged to play its part. Sit on one chair

and out went the gas, take another seat

and it would light again ; sitting on an otto-

man produced a mysterious rapping under

the floor
;
pressure upon some chairs started

off drums, triangles, tambourines, cymbals,

chimes and other musical instruments ; in

fact, it seemed unsafe to sit down anywhere.

The guests stood about in groups and whis-

pered, each hoping to see his neighbor or a

newcomer caught napping. One visitor

(Brown) secured an apparently safe seat,
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and was telling a funny story—he had left

electricity far behind—but just as he

reached the climax a pretty funnel-shaped

Japanese affair like a big dunce cap, that

seemed but a ceiling ornament which was

held in place by an electro-magnet, dropped

from overhead and quietly covered him up,

thus silently extinguishing the story and the

story-teller.

"A big easy chair placed invitingly be-

tween the folding doors joining the double

parlors sent the unwary sitter flying out

of its recesses by the sudden and deafen-

ing clamor of 21 electric bells hidden in

folds of the draperies hanging in the door-

way. In a convenient position stood the

silver lemonade pitcher and cup ; the former

was filled with the tempting beverage, but

no matter how much a guest might desire

to imbibe one touch convinced him that

the pitcher and cup were so heavily charged

with electricity as to render it impossible

for him to pour out a drink or even to let

go until the electricity was switched off

from the hidden induction coil.

"Some one proposed music, and half a

selection had been enjoyed, when something

seemed to give away inside the piano, and

suddenly there emanated from that be-

witched instrument a conglomeration of

sounds that drowned the voices of the sing-

ers, and the keys seemed to beat upon a

horrible jangle of drums, gongs and various

noise-producing implements which were

fastened inside of and underneath the piano.

"After the guests were treated to a beau-

tiful display of electrical experiments, un-

der the direction of Mr. Hammer, and Prof.

George C. Sonn, they were escorted to the

dining-room, where an electrical dinner had

been prepared and was presided over by

'Tupiter,' who was in full dress, and sat at

the head of the table, where by means of a

small phonograph inside of his anatomy he

shouted: 'Welcome, Society of Seventy-

Seven and their friends to Jove's festive

board.' The menu was as follows :
'Electric

Toast,' 'Wizard Pie,' 'Sheol Pudding,' 'Mag-

netic Cake,' 'Telegraph Cake,' 'Telephone

Pie,' 'Ohm-made Electric Current Pie/

'Menlo Park Fruit,' 'Incandescent Lemon-

ade,' 'Electric Coffee' and 'Cigars,' etc., and

music by Professor Mephistopheles' Electric

Orchestra.

"About the table were pretty bouquets,

and among the flowers shone tiny incan-

descent lamps, while near the center of the

table was placed an electric fan which

kept the air cool and pure, and at each end

was a tiny Christmas tree lighted with

small incandescent lamps, planted in a huge

dish of assorted nuts and raisins. Each

lamp had a dainty piece of ribbon attached

to it upon which the initials of the society

and the date were painted, and each guest

received a lamp to take away with him as

a souvenir of the occasion. Plates of iced

cakes made in the form of telephones,

switches, bells, electric lamps, batteries,

etc., stood on each side of the center piece.

Promptly at 12 o'clock, as the chimes of the

distant churches came softly to the ears of

the assembled guests, pandemonium seemed

to change places with the modest dining-

room. A cannon on the porch, just outside

the door, and another inside the chimney,

were unexpectedly discharged; and at this

sudden roar every man sprang back from

the table ; the lights disappeared ; huge fire-

gongs under each chair beat a tattoo. The

concussion produced by the cannon in the

fireplace caused several bricks to come

crashing down the chimney, and as the year

of 1884 faded away the table seemed be-

witched.

"The 'Sheol Pudding' blazed forth, green

and red flames illuminating the room, tiny

tin boxes containing 'Greek' fire which had

been placed over each window and door

were electrically ignited by spirals of plati-

num iridium wire heated by a storage bat-

tery and blazed up suddenly ; the 'Telegraph

Cake' clicked forth messages said to be

press reports of the proceedings (it was also

utilized to count the guests and click off the

answers to various questions put to it)
;

bells rang inside the pastry; incandescent

lamps burned underneath the colored lemon-

ade ; the thunderbolt pudding discharged its

long black bolts all over the room (long

steel spiral springs covered with black

cloth), and loud spirit rapping occurred un-

der the table. The silver knives, forks and

spoons were charged with electricity from a

shocking coil and could not be touched,

while the coffee and toast (made by elec-

tricity) were rapidly absorbed; the 'Mag-

netic Cake' disappeared; the 'Wizard' and

'Current Pies' vanished, and 'Jupiter,' rais-

ing a glass to his lips, began to imbibe. The

effect was astonishing! The gas instantly

went out, a gigantic skeleton painted with

luminous paint appeared and paraded about

the room, while Jupiter's nose assumed the
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color of a genuine toper ! His green eyes

twinkled, the electric diamonds in his shirt

front (tiny lamps) blazed forth and

twinkled like stars, as he phonographically

shouted 'Happy New Year ! Happy New
Year !'

"This 'Master of Ceremonies,' now be-

coming more gentle, the guests turned their

attention to the beautiful fruit piece, over

four feet high, that stood in the center of

the table. From the fruit hung tiny electric

lamps, and the whole was surmounted by

a bronze figure of Bartholdi's 'Statue of

Liberty'; uplifted in 'Miss Liberty's' right

hand burned an Edison lamp no larger than

a bean. The dinner finished, and there was
much that was good to eat, notwithstand-

ing the 'magical' dishes which they were
first invited to partake of, speeches were
delivered by Messrs. Hammer, Rutan, Mc-
Dougall, Brown, Duneka, and Dawson, and
an original poem was read by Mr. Van
Wyck.
"Not the least interesting display of elec-

tricity took place in front of the house,

where a fine display of bombs, rockets, Ro-
man candles, Greek fire and other fire-

works were set off by electricity, which was,

by the way, the first time this had been

accomplished. The guests were requested

to press button switches ranged along the

front veranda railing, thus causing elec-

tricity from a storage battery to heat to a

red heat tiny platinum iridium spirals at-

tached to each fuse of the various pieces of

fireworks, thus sending up rocket after

rocket, as well as igniting the other pieces

which had been placed in the roadway in

front of the house.

"An attempt was made to send up a large

hot air balloon to which was attached a

tiny storage battery and an incandescent

signal lamp, but a sudden gust of wind
caused the balloon to take fire as it rose

from the ground. This constituted the only

experiment made during the evening which
was not an unqualified success.

"The innumerable electrical devices

shown during the progress of the dinner

were all operated by Mr. Hammer, who con-

trolled various switches fastened to the

under side of the table and attached to a

switchboard which rested on his lap, while

the two cannons were fired by lever switches

on the floor, which he operated by the

pressure of the foot.

"Electricity was supplied by primary and

storage batteries placed under the table.

After an exhibition of electrical apparatus

and experiments with a large phonograph,

the guests departed with a bewildered feel-

ing that somehow they had been living half

a century ahead of the new year."

The Investigations of Bruin

The bears in German forests for the most

part lead contented lives. They have con-

siderable time on their hands, and seem-

ingly this time is spent in scientific obser-

vations of various kinds. A German bear,

like a German scientist, is very painstak-

ing, very careful and very exhaustive in

his researches. A while back a group of

bears made a somewhat destructive series

of tests on a telephone line, which was re-

ported by the Zeitschrift fur Post und Tele-

graphe as follows

:

"The humming of the wires led the bears

to believe that the poles were the head-

quarters of bees, and they pursued that en-

ticing goal. Their longing for honey gave

rise to fresh destruction. But the shaggy

dwellers in the forest learned by their dis-

appointment ; the number of attacks on lines

decreased more and more, and eventually

the humming of the wires lost its attractive

power for Bruin."
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There is not on this continent any insti-

tution that is doing more for the whole

broad cause of electrical progress and de-

velopment than the United States Govern-

ment Bureau of Standards. Furthermore,

it is doubtful if there is anywhere in the

world a group of laboratories where elec-

tricity is being utilized in so many ways or

in such a varied and interesting manner for

the purposes of scientific investigation and

experiment. Some of the research work

that is being carried on at this unique gov-

ernmental institution is, of course, of a

highly technical character. The benefits

will redound only indirectly to the average

citizen, or, indeed, to the average electrician

by, as one official expressed it, ''pushing

back the boundaries of the unknown." But

on the other hand the bureau is perform-

ing all the while service of immediate and

tangible value to the present-day electrical

engineer and electrical manufacturer.

Indeed, it is the purpose of the Bureau

of Standards to build up a seat of scien-

tific testing and measurement that will bear

the 'same relation to the electrical and

manufacturing interests of the country that

the United States Department of Agricul-

ture does to farming and stock raising

activities. One marvels at what has al-

ready been accomplished when it is taken

into consideration that the bureau is a com-

paratively new institution. It was so re-

cently as 1901 that congress authorized the

establishment of a national bureau of stand-

ards and it was three years later ere the

,V ;
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new institution was so housed as to permit

the undertaking of really important work.

Now the bureau occupies three large lab-

oratory buildings, with a fourth in pros-

pect, in addition to several smaller struc-

tures, .and has a scientific staff numbering

about 140, chiefly physicists, chemists and

engineers.

In one sense the development of elec-

tricity as expressed in its varied uses, was

partly responsible for the establishment of

this federal court of last resort. Orig-

inally the United States coast and geodetic

survey had jurisdiction over all matters

pertaining to standards in weights and

measures and when it became necessary for

Uncle Sam to exercise some control of elec-

trical standards the determination and care

of these was likewise intrusted to the same

branch of the government. However, the

appearance of the magic current as a dis-

tinctly new factor in the spheres of manu-

facturing, transportation and communica-

tion emphasized to what an extent new

forces were capable of revolutionizing con-

ditions and did more than anything else to

induce the national legislature to create an

establishment that could give a broader

scope to tests and investigations than had

heretofore been possible.

Generally speaking the purpose of the

bureau that was authorized just a decade

ago is to establish and maintain the stand-

ards of length and mass and such other

standards as are necessary in exact meas-

urements in electricity, heat, light, and other
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departments of physics, chemistry and en-

gineering. One important function is the

testing of standard measuring apparatus

and another is the comparison of the stand-

ards used in scientific investigations, en-

gineering, manufacturing, commerce and

educational institutions with the standards

adopted or recognized by the national gov-

ernment. Especially valuable to the elec-

trical interests is the work of the bureau

in determining the properties of materials.

This busy branch of the United States De-

partment of Commerce and Labor exercises

its various functions not only for the na-

tional government but also for the benefit of

the several states of the Union, municipali-

ties, societies, corporations and individuals

—in short, for any citizen of the republic.

The Bureau of Standards holds dual in-

terest for all persons who are in any wise

concerned with electrical matters. Not only

is it performing important and significant

work for the benefit of the whole electrical

public, but it is carrying on its operations

by -electrical power—electrical power ap-

plied in many instances in unconventional

ways and through the medium of electrical

equipment that is always model in character

and more often than not is distinctive in de-

sign. The power house is one of the prin-

cipal buildings of brick and stone construc-

tion which occupies the site of the bureau

in the outskirts of Washington, D. C.

—

suburban in order to insure freedom from

street traffic vibrations or the magnetic ef-

fects caused by electric railways.

In the power house are engines of 120,

60 and 50 horse power, respectively, directly

connected to direct current dynamos, each

unit being mounted on a separate concrete

foundation independent of the building.

Current at 120 volts is distributed through

a three-wire system for lighting the build-

ings, charging storage batteries, operating

motors and other power purposes. Adjoin-

ing the generator are a number of alter-

nators driven by motors on the main power

circuit and furnishing single and polyphase

current for experimental purposes. Yet

another feature of the equipment is a large

storage battery designed not only for ex-

perimental purposes but to carry the load

when it is desired to shut down the engines

from any cause.

The whole arrangement of the electrical

resources of the bureau has been planned to

allow every facility for experiments in any

of the electrical laboratories which are dis-

tributed on the various floors of two large

brick structures in addition to the power

house, already mentioned. For instance,

there is a small switchboard for each suite

of two or three connecting rooms and the

current can be led direct to any table where

it may be desired to utilize it. The mains

running through the building are, in turn,

all connected with a switchboard on the

ground floor and from this trunk lines run

DR. EDWARD B. ROSA, IN CHARGE OF THE
DEPARTMENT OF ELECTRICITY, U. S.

BUREAU OF STANDARDS

to the main switchboard in the dynamo
room. Such is the latitude of operation af-

forded by this arrangement that any cur-

rent direct or alternating can be furnished

without disarranging other circuits.

It is difficult to single out features for

special mention in an institution where

everything electrical savors so much of the

unusual. However, there is no doubt that a

large proportion of the visitors with elec-

trical inclinations linger longest in the elec-

trical instrument laboratory where just now
important' experimental work is in progress

in connection with a new device for hold-

ing the power steady in electric meter

testing. The heavy current panel is also

notable. This panel is designed for a maxi-

mum current of 20,000 amperes at two

volts, the current being used in testing large

ammeters and watthour meters.
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A CORNER IN THE ELECTRICAL LABORATORY, U. S. BUREAU OF STANDARDS, IN THE FORE-

GROUND ARE TWO MERCURY "OHMS"

I

AT WORK ON METER TESTING IN THE U. S. BUREAU OF STANDARDS
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The "current balance room" is another

show place at the bureau. On a long table

the visitor sees the potentiometer and regu-

lating resistances by means of which the

electric current from the storage battery

above mentioned (located in another build-

ing) is adjusted and maintained constant, to

within a few parts of a million, at any de-

sired value. On a small table near by is an

oil tank in which are immersed the stand-

ard cells which serve as the standard of

electromotive force. There is a glass en-

closed balance and a station for the observer

who reads the deflection of the balance by

means of which the exact value of the cur-

rent is determined.

To the popular mind the greatest appeal

made by any of the electrical equipment is

made by the most powerful electromagnet in

the world. This piece of apparatus which

is designed for work in magneto-optics and

has but lately been installed, was con-

structed in Switzerland especially for the

United States government at a cost of about

$1,200. This magnet can be operated con-

tinuously with an electric current of 125

amperes. This is made possible by the sub-

stitution of copper tape in place of or-

dinary insulated wires. This copper tape

is surrounded by insulating oil. Through

the oil there are run coils of copper tubing

of about one-half inch diameter and through

this tubing cold water is circulated to carry

off the enormous heat generated. The

windings and cooling apparatus are en-

closed in brass cases about two feet in

diameter and the apparatus is mounted on a

brick pedestal pier with an alberene stone

slab.

In order to obtain magnetic fields of any

desired intensity it is necessary to control

the current in the coils, and this is done by

means of a massive specially designed re-

sistance or rheostat with a large number of

steps. This rheostat permits the control of

the current in the coils throughout a range

of from 1-2 to 125 amperes. The distance

between the pole pieces of this magnet can

be varied accurately and readily by turn-

ing a hand wheel on the end of the magnet.

Perhaps the most amazing revelation of the

power of attraction exerted by this electro-

magnet is found in the ability of the "stray

field," that is the leakage, away out at the

end of the magnet, to support wrenches and
other pieces of iron weighing as much as

five or six pounds apiece and to hold sus-

pended in a horizontal position series of

wire nails placed end to end.

Dr. Edward Bennett Rosa is the physicist

in charge of the special department of theo-

retical and applied electricity and electrical

measurements of the United States Bureau

of Standards and he has made a most cred-

itable record in this field which has been so

productive of important original work. Dr.

Rosa, who is about 50 years of age, is a

native of New York state and was a pro-

fessor at Wesleyan University prior to tak-

ing up his present responsibilities. He has

been for some time the secretary of the In-

ternational Committee on Electrical Units

and Standards.

In any enumeration of the achievements

of the electrical division of the Bureau of

Standards mention must be made of the

testing of incandescent lamp standards for

candlepower and distribution of light, the

commercial testing of lamps as to life,

candlepower and efficiency, and the study of

special problems in photometry. Important

work has been done in determining the tem-

peratures of the arc and in studying the fila-

ments of incandescent lamps in order to de-

termine the cause of the efficiency of the

new metal filament lamps such as the tung-

sten and the tantalum. By means of special

apparatus a study has been made of the ef-

fect of the frosting of lamps on the mean
candlepower and on the distribution of the

light. Special equipment has also been pro-

vided for the rapid testing of incandescent

lamps.

Much of the exceptional work which has

been done in the department devoted to elec-

trical measuring instruments has been made
possible by the fact that the institution has

facilities for handling and measuring alter-

nating currents up to 1,000 amperes and di-

rect currents of many thousand amperes.

In a branch of the electrical division de-

voted to inductance, capacity and abso-

lute measurements, extended investigations

have been carried out in absolute measure-

ments of the fundamental electrical units,

namely, the ohm, the volt, and the ampere.

Exhaustive investigations pertaining to the

standard cell have also been carried on; an

electrolytic method of preparing mercurous

sulphate has been devised; and important

tests have been made to determine the con-

ductivity of copper and the electrical prop-

erties of various materials.
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Cleaning Glass Shades

Live business houses make a practice of

having lamp reflectors cleaned say once a

fortnight and in large establishments it

pays to have a man do nothing else, owing

to the greater efficiency of the lights.

In the Federal Building, Chicago, the

chief electrician, Mr. W. A. Richardson has

gone still further and is letting electricity

do most of the work, thereby enabling a

CLEANING GLASS SHADES BY ELECTRICITY

single man to keep nearly 3000 prismatic

glass shades in good reflecting condition.

Mr. Richardson's shade cleaner consists

of separate cleaning and drying tanks both

mounted on a truck. One tank has at its

bottom a propeller blade mounted on a ver-

tical shaft and geared to a small motor. This

tank is filled about half full of water to

which a strong washing powder is added,

the water being heated by an electrical coil.

The glass shades are gathered in a large

wire basket which slips down into the tank

just above this propeller. Then the motor is

started, churning the liquid violently and

dashing it among the shades.

The attendant now goes after more shades

and by the time he has gathered a basket

full, the first lot is thoroughly cleaned. The

heating coil keeps the suds so hot that the

shades would readily dry in the air, but

to speed the heating the whole basket full is

lifted into the second tank which is empty

except for a heating coil at its bottom. The

attendant then takes the shades one by one

and polishes them with a hemispherical

buffins: wheel on the shaft of the same

motor that drives the churning wheel.

Physician's Searchlight

A lamp and reflector designed expressly

for the use of physicians and surgeons is

offered by a German firm. It consists of a

suitably stable base, which may be moved

PHYSICIAN'S SEARCHLIGHT LAMP
AND REFLECTOR

about on castors. This carries an upright

with an adjustable arm, which supports the

lamp and reflector. The latter is heavily

nickle plated inside and out, and may be

swung about to direct the beam of parallel

ravs in any direction, but screening them
from the eyes of the operator. In fact, it is

a complete miniature searchlight.



RIVETLESS RIVETING
By GEORGE F. WORTS

The simplest type of electric welder and

the one designed for the lightest work will

electrically "rivet" two pieces of sheet iron

together in from one-half to three seconds,

depending upon the thickness. Two pieces

of the metal to be joined are placed on the

horn or stake of a machine with an over-

hanging head. A lever is pulled, a switch

touched, there is a sparkle of light as the

unleashed electrical energy drives through

the metal and a spot slightly larger than the

tips of the jaws heats to a glowing red.

The lever is then released and the result is

a perfect weld no larger in diameter than a

rivet and, by actual test, over twice as

strong. The time required in the making

is less than one-fifth of that of hand punch-

ing and riveting.

Alternating current at any voltage from

no to 440 is introduced into the windings of

a special transformer in the base of the

machine from whence it issues at a re-

duced potential—usually three to five volts.

This voltage is as harmless to the operator

as the current from a couple of door bell

batteries, in fact it cannot even be felt by

the bare hand, but its power is herculanean.

It seems remarkable that the combined

strength of 20 horses can be concentrated in

a spot no larger than the end of a lead

pencil ; or, that the same amount of current

if expanded to produce mechanical energy

would run a good sized street car. Yet, the

current is easily controlled by a simple

hand switch on the welder and there are no

electrical "fire works" either as might be

expected.

The underlying principle of the electric

welder is an adaption of the well known
fact that a poor conductor of electricity will

offer so much resistance to the flow of

current that heat will result. The electric

lamp is a good illustration of this ; the con-

necting wires in the base are good con-

ELECTRIC RIVETER AT "WORK
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ductors and remain cool, but the slender,

metallic filament offers a resistance to the

current flow and becomes white hot, or,

reaches a state of incandescence.

It is practically the same with the elec-

tric welder only in vastly larger propor-

tions. Whereas in the lamp the conductor

wires to the filament are small, in the

welder, copper cables of large cross section

are employed to carry the current to the

copper' jaws or electrodes. Upon the cur-

rent being turned on, the resistance of the

metal between the jaws is great enough so

that it instantly becomes heated in a small

spot. For this reason the process is called

spot welding.

The illustration shows the application of

this welder to the joining of sheet metal

range bodies and various other articles.

These machines are made both hand oper-

ated as shown by the cut. or may be fur-

nished to operate by a foot pedal, allowing

both hands free to manipulate the stock, or

can be power driven similar to a punch

press. In making welds in 20 gauge stock,

less than half a second is required. In

stock as heavy as ten gauge— i
r4 seconds

are required. ^__

Battery Cell Tester

The illustration shows a device used in

England for testing storage battery cells.

It consists of a small portable voltmeter of

the Evershed-Bignoles type, weighing i 1
/*

pounds. The scale reads up to three volts,

divided into tenths. The instrument is held

in the hand and contact made to the two

cell plates by "barbs"—small pointers with

insulated handles. The tester passes around

among the battery cells, touches the posi-

tives and negatives with the "barbs" and

reads the voltages on the meter, which in-

dications he enters on his record pad.

An Electric Fur Beater

German furriers now make use of a

motor-driven machine for beating and reno-

vating skins and pelts. It consists of a

motor suspended from the ceiling by pulleys

ELECTRIC FUR BEATER

and a counter weight, so that it can easily

be moved around over the table. On the

shaft of the motor are a number of flexible

rods which beat a lively tattoo on the un-

offending hide.

USING THE BATTERY CELL TESTER

Two large telegraphically regulated

clocks have been installed at the Manhattan

end of Brooklyn Bridge.
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An Electric Gas Meter

That electricity should be called into

service to measure gas, its colleague, and
in many cases its rival, seems somewhat
paradoxical, yet this is what is done in the

Thomas gas meter. This' meter, a radical
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FIG. 1

departure from all present devices, meas-
ures the flow of gas in cubic feet and oper-

ates upon the easily understandable prin-

ciple of adding by electricity a known quan-

tity of heat to the gas and determining the

rate of flow by
the rise intem-

perature this
heat produces

in the gas as it

flows from in-

let to outlet of

the meter. The
meter is appli-

cable only for

m e a s u ri ng
large gas serv-

ices.

The position

of the parts of

the meter will enable the reader to under-

stand more readily the method of operation.

A cross-sectional view of the meter casing

is shown in Fig. i. The gas enters at (A),

flows through a screen (E), then about the

elements of an electric heater (B), next

through a second screen (E') and out

at (A').

The arrangement of the heater wires,

Fig. 2, is such as to distribute the heat all

about the interior. At each end of the

meter the screen of resistance wire, one of

which is shown in Fig. 3, will, of course,

have the same temperature as the gas pass-

ing through it. These screens are made of

nickel wire, which changes its electrical re-

sistance as the wire changes in temperature,

and the flow of current is thus increased or

FIG. 2

diminished in

the wire of

the screens,

thus making
them serve
in connection

with a galva-

nometer as

thermometers
to show the

tern perature
change in the

gas from meter

inlet to outlet.
FIG

"

3

The two screen-thermometers are so con-

nected that as the difference in temperature

between the two varies, this variation causes

a galvanometer automatically to operate a

controlling device regulating the current

supplied to the heater, more or less heat

being provided as more or less gas passes,

FIG. 4

but all the time keeping the difference in

temperature between the screens constant,

in this case the difference for test purposes

F. It follows, then, that whenbeing 2
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more gas flows through and must be

warmed, a fixed number of degrees, more

current must be supplied to the heater. If,

then, a wattmeter registers the watts sup-

plied, this wattmeter may be marked on

the dial to read directly also in cubic feet of

gas. The switchboard with the galvan-

ometer, regulating device and wattmeter is

shown in Fig. 4. It is evident that the ac-

curacy of this meter is not affected by the

pressure of the gas measured, since it is

the weight or amount of gas in a given vol-

ume that determines the heat needed to

cause a certain difference of temperature

between the two screens. The energy

necessary to run a sixteen-eandlepower car-

bon lamp for one hour will measure nearly

7,000 feet of gas. The switchboard may be

located at any point where it is convenient

to take readings, electric wires being run

from the gas meter to the board.

Sign with Searchlight Lenses

For the Man who Shaves Himself

An English electrical paper shows an in-

genious arrangement to aid those addicted

to the razor habit. An adjustable mirror

ELECTRIC
LIGHTED
SHAVING
MIRROR

is mounted upon a metal standard, carrying

also an incandescent lamp. The mirror has

in its lower portion a glass lens similar to

those used in a pocket flashlight. The lamp

is so placed that its light passes through

the lens and upon the lower portion of the

shaver's face, while the mirror serves its

intended purpose.

The American electric sign is built upon

a principle quite different from the ordinary

sign. It consists of a shallow sheet metal

box around the inner edge of which are lo-

cated a number of incandescent lamps.

Through the sides of the box holes are

punched outlining the letters of the sign.

ELECTRIC SIGN BUILT LIKE A SUIT CASE

In these holes are screwed glass lenses.

These lenses are specially constructed to

gather the light from the few lamps inside

the box and project the beams outward.

Very attractive signs are built up in this

manner, and an advantage claimed is a con-

siderable saving of current, as less lamps

are required than where each part of the

letter is represented by an individual lamp.

The lenses can be colored as desired, and a

simple flasher may be used to make the sign

"wink."

Swiveled Headlights for Loco-

motives

In Germany, where the railroads are op-

erated by the various state governments, the

Hessian roads have lately been experi-

menting with electric headlights swiveled

like the ordinary ship searchlight, so

that the engineer can turn the beam far over

towards one side or the other when rounding

curves. The swivel support is said to be

easily applied to the electric headlights al-

ready in service and to greatly increase the

safety of operation when rounding curves,

as the engineer can light up distant stretches

of track no matter whether they are straight

ahead of him or off to one side.
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The One-hand Tele-

phone Set

THE

A telephone set combin-

ing the transmitter and re-

ceiver in a convenient way
for ready use is found in

the handmicrophone. The
Ericsson "handmike," as it

is sometimes called, con-

sists of a receiver and

transmitter joined together so that when the

handmike is held in the hand, the receiver

being at the ear, the transmitter is just the

proper distance from the lips for best re-

sults. Its weight is eighteen ounces, mak-

ing it a popular device for the home, hos-

pital or office where a telephone stand may
be inconvenient.

An Electric Pen

Ink written documents may be tampered

with and the writing changed or erased.

A patent on a rather novel invention to

produce writing that cannot be altered has

been granted to Dinshah Pestanji Framji

Ahadiali of Surat, British India, in which

an electric pen does the writing. The de-

vice in general, as shown in the illustration,

consists of a battery, induction coil, a

AN ELECTRIC PEN

vacuum tube, two condensers and an alumi-

num desk upon which the paper is placed,

and a pen. The pen, which has a metal point,

ONE-HAND TELEPHONE IN USE

is so arranged at the tip that when the point

is pressed against the paper upon the desk

the tension of a spring is overcome and the

circuit of the battery closed. A high ten-

sion spark then passes from the pen through
the paper to the desk, carbonizing and per-

forating the paper as the pen moves over it.

Raising the pen off the paper opens the cir-

cuit.

Factory Garment Inspection

In factories and

shops where
many garments

are turned out in

a single day by

m a c h in e s and
rapid workers
careful inspection

of the goods for

defects must be

made before they

are sent out. A
patent issued to

Jacob A. Snyder,

Cincinnati, Ohio,

covers a device

which is designed

to make this in-

spection take less

time and to aid in

bringing to notice

any imperfec-

tions.

GARMENT INSPECTION
LAMP

The device consists of a frame or form

of vertical metal rods as shown, fastened

into a ring at the bottom. The light within

the form is turned on, a garment slipped

on the form and this rotated upon the base

to which it is attached until every part of

the garment has been subjected to scrutiny

by the aid of the electric light within, which,

it is claimed, brings out any holes or defects

in the goods.
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FORPRACTICAL ELECTRICALWORKERS
HOW TO MAKEAND OPERATE ELECTP/CAL DEV/CES

ANALOGIES OF ELECTRICAL TERMS
By DALE S. COLE

VOLTS, AMPERES AND RESISTANCE.

It is surprising how confusing are the

ideas concerning fundamental electrical

terms among men in the work to-day.

\\"hen asked by a layman what a volt or an

ampere is, difficulty is often experienced in

making it clear. Or, perhaps, the one to

whom the question is addressed is not clear

himself on the term.

Suppose we have two tanks of the same

size and containing the same amount of

D

r/Gj

Ql a
water. Place one tank at a higher level

than the other and connect the two by

means of a pipe. Water will flow from the

higher to the lower, for, as is generally

stated, "water seeks its level." The water

flows because there is a difference of po-

tential energy. .In other words, the higher

tank holds energy stored in it by virtue of

its position. In raising the tank to that po-

sition a certain amount of work had to be

done. When we open the pipe this energy

is given back in the flow of the water to the

lower tank. The word "potential" has in

it the idea of position, so we can say that

there is a difference of "potential" between

the two bodies of water.

This familiar example is almost anal-

ogous to the simple electrical current. The

volt is a measure of potential difference or

pressure. Thus, in Fig. I, (D) represents

the difference in level of the two surfaces of

water. The water will flow until the level

is the same in the two tanks, or until there

is no difference of pressure or potential

energy. When this has taken place the dis-

tance CD) will be reduced to zero, as shown

in Fig. 2. Thus in the electrical circuit

there is no flow of current when there is no

difference in pressure between two points.

In the case of the tanks, we can start the

flow by raising one tank above the other.

Work is done, and energy stored. In the

electrical circuit we impress a pressure on a

circuit and cause a current to flow.

We measure the flow or current in am-

peres. There is some resistance to the flow

of water through pipes by reason of the

=

F/G.2.

Ql O
friction. In this we have an analogy to re-

sistance in the electrical sense.

As the friction of the pipes impedes the

flow of water so does resistance in the elec-

trical circuit impede the flow of current.

Summing up our observations we have

three clearly defined ideas to hold in mind.

The difference in pressure in the two tanks

of water is analogous to voltage, the flow

of the water to the current, and the re-

sistance of the pipes to the resistance of the
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electric circuit. We measure difference of

pressure in volts, flow of current in am-

peres, and resistance in ohms. Thus when
we impress a pressure of one volt on a re-

sistance of one ohm, one ampere of current

will flow. Current will never flow between

two points unless there is a potential dif-

ference, or difference of pressure. When a

current does flow it goes from the point of

higher potential to that of a lower potential.

Electrically Heated Steam Baths

for Laboratories

The chemical manufacturing plant, where

I am employed as electrician, having entire-

ly replaced steam by electric power, found

it necessary to provide an electrically heated

steam bath for the laboratory. Instead of

using a commercial immersion coil to heat

QrO-0T
C
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ELECTRICAL LEADS

HEATER TANK
rILLED WITH

TRANSFORMER OIL
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<:; SPIRALS

11
li

CONSTRUCTION OF THE
ELECTRICALLY HEATED

STEAM BATH

the bath, I designed and made one which is

giving excellent results. The plans show
the construction in detail.

The outside water box is 28 by 28 by 8

inches, made of eight-pound lead with the

top having sixteen 4^-inch holes. The

heater tank, also made of lead, is 21 by 25 by

3 inches. This contains the heating spirals,

which are made of No. 18 tinned iron wire,

wound on a mandril ^-inch in diameter. I

put about 50 feet in each spiral, which

wound tight takes about fourteen inches on

the mandril. These coils were then stretched

out on a wooden rod to 23 inches. I used ten

of these spirals, held in place by a wooden

frame, and placed inside of the heater tank,

which was then sealed up, leaving only an

opening for a one-inch lead pipe to bring

the leads out through and also to allow for

the expansion of the transformer oil with

which the heater tank was then filled.

This tank was set on legs one inch high

in the middle of the water box and the one-

inch pipe brought out through the corner of

the lid and terminated with a funnel-shaped

end.

The water box was then filled to a level

about one inch above the heater tank and
kept so by a small, constant supply of run-

ning water into the inlet chamber, as shown
in the sketch.

When the "juice" (250 volts A. C.) is

turned on it holds the water in the bath at

about 210 F. with the expenditure of less

than one kilowatt. Elvin F. Brough.

A Ladder Drill for Ceilings

A New York firm has mounted an electric

drill on a step ladder, putting castors under

the ladder so that it will slide easily. The
workman shoves this to the right place,

slides up .the rod that holds the drill and

turns the switch. Even on solid concrete

ceilings a man with such a tool can bore

30 or more holes per hour without leaving

the ground himself.

LADDER CEILING DRILL
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How to Use an Equalizing Wire

In many manufacturing plants one or
more engines are used to operate generators
which produce electricity, and it is trans-
mitted by suitable wires to various motors,
which drive certain machines by direct

connection, known as "individual drive," or
one motor may turn several short lengths
of shafting, carrying suitable pulleys, each
of which is belted to a machine, constituting
what is known as "group drives."

In all such cases provision ought to be
made for "emergency service." or in other

For several years this plant was operated
under conditions, which made it impracti-
cable to operate both generators, or in other
words to run them in parallel, because the
central wire was omitted. There was dan-
ger of reversing the current in one of the
generators, and thus turning it into a motor
which would be run by current from the
other, especially as they were very different
in design and construction.

This made it necessary to operate the
plant as follows, bearing in mind that the
wire (O) was not installed at the time.
With switches (4) and (5) out. suppose

HOW TO USE AN EQUALIZING WIRE

words there should be more than one way
provided for supplying electricity. The
plant referred to in this article is' located
where central station service is not avail-
able at any price, therefore "'emergency
service" is provided for by the installation
of duplicate machinery consisting of boilers,
engines, and generators complete.
The generators are shown at (2) and

(3) in the illustration, and although three
wires appear as part of the circuit, it is

strictly a two wire system, as follows:
Both (2) and (3) discharge current
through the (+ ) wires to the upper or
positive bus bar, and it is sent out over
the right hand wire to the motors. It is

returned over the (— ) wires to the gener-
ators. The back of this switchboard is

shown for convenience, therefore the
switches (with their fuse connections) at

(4) and (5) do not appear, as they are
located on the other side, but for present
illustration these switches are supposed to
be closed. •

that the engineer decided to use generator
(2). This engine is started and when the
desired voltage is secured. (4) is thrown in
and the current is ready for use throughout
the shop. If a bearing on the engine or
the generator heats, it is very convenient to
shut it down until the cause of trouble is

removed. Under former conditions, with
(O) omitted, all machinery in the shop
must stop until the engine which drives

(3) is started, and the desired voltage is

secured. When (5) is thrown in. the
motors may be started again. This not
only causes loss of time for the shop hands,
but it advertises the fact that there is trou-
ble in the engineer's department, which is

unnecessary.

Suppose that the same trouble appears
with the equalizing wire (O) installed as
shown. Current is supplied by (2) but it

must be shut down. When (3) is started
the voltage must be raised about one per
cent higher than is already on the bus bars,
then (5) is thrown in, causing both ma-
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chines to operate alike, so far as outward

appearances are concerned. Internally they

may not be the same, because it is quite

possible for one to generate more than the

other, causing the surplus to go over the

equalizing wire (O) to assist the other. By

proper regulation of the rheostats, each

machine is given a proper share of the load.

After (3) has been in operation a tew

minutes, the switch (4) may be pulled out,

causing the whole load to be taken by (3),

and (2) is shut down for repairs. In the

shop nobody has discovered that a change

of supply has been made. When (2) is

ready for service again, it may be started

in the usual way, and (3) can then be shut

down without disturbing anybody, or caus-

ing loss of valuable time.

W. H. Wakeman.

(20 per cent )of sodium hydroxide can be

used.

"I have never found a cell too completely

'sulphated' to be restored by this treatment."

An Electric Screecher

You may call it a "whistle" or a "screech-

er," for it makes a noise loud enough to be

heard quite a distance. To build it, remove

the gong and hammer from an electric bell.

Straighten the hammer rod as shown at (F)

Treatment of Storage Cells

B B Boltwood writes as follows in a

recent issue of Nature regarding the treat-

ment of sulphated plates:

"A strong (30-40 per cent) solution of

crude commercial sodium hydroxide solu-

tion is prepared in a large iron pot and is

heated to boiling. The accumulator plates

previously washed thoroughly for
_

several

days in running water, are dipped into the

boiling soda solution and allowed to remain

for a period of from five to fifteen minutes,

depending on the extent to which sul-

phating" has taken place. They are then

removed and washed for several days in

fresh water, after which they are placed in

the jars with fresh sulphuric acid solution

and thoroughly charged

'This treatment can be applied to any

cells which have not undergone structural

disintegration, and when properly carried

out restores the cell to its full normal

capacity. I have used it with complete suc-

cess for treating a set of six large portable

accumulators which had stood uncharged

for nearly five years, during which period

almost all the water had evaporated from

the electrolyte, and the greater part of the

sulphuric acid had combined with the plates.

It is also a very effective remedy when ap-

plied to cells which show local action and

continuously evolve gas from the plates

after charging, with a corresponding more

or less rapid loss of charge on standing. In

treating such cells a more dilute solution

ELECTRIC SCREECHER

in the illustration. In the center of one

end of a large-sized tin can make a hole

slightly larger than the diameter of the

hammer rod of the bell. Nail or screw the

can (C) to a wooden board (E). Mount

the bell (A) on a block of wood so that the

hammer rod will vibrate in the hole in the

can. It means the loss of a year's growth

to any one who opens a door on which this

outfit with a door switch (B) and battery

(E) is installed.

C. M. Crouch.
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Ground Testing Outfit

An inexpensive and compact equipment

for testing for grounds can be easily made

GROUND TESTING OUTFIT

from a telephone receiver and d cell from
a flashlight battery. Solder connections to

the cell as shown in the illustration, then

tape the cell securely to the receiver, using

ordinary friction tape. On the ends of the

flexible cord provide two clips. When one

clip is connected to a conductor and the

other clip attached to a water pipe or

ground, the receiver will give a sharp click

if the circuit is completed by a ground upon

the wire tested. If the wire is perfectly in-

sulated no sound will be heard in the re-

ceiver.—F. F. Sengstock.

Inexpensive Insulator

Here is an idea I have

followed in insulating my
aerial on the spreader. From
a beer or magnesia bottle I

took the porcelain cap. The
porcelain portion may be

wired as shown. This way
of insulating has been very

satisfactory.

Anthony J. Perina, Jr.

Electricity the Silent Salesman
Some helpful hints on the use of electric current in getting up show window displays,

following schemes have all been used with remarkable success.
The

Exhibiting Dairy Products

A motor driven barrel churn and hand
operated butter-worker standing side by side

in a butter-store window, with the churn
in operation, is one method used to em-
phasize the proclamation, "Fresh Butter

Every Day." A sign invites the observer

to come in and get a drink of fresh butter-

milk
—

"5 cents a glass." A motor situ-

ated on the second floor conveys power to

the churn by a belt through the floor.

The Magnetic Table

EXHIBITING DAIRY PRODUCTS

The advertising device shown on the next

page is a flat "round table or disk, with a

polished metal surface. By means of a

magnet which travels around the inside of

this table any object which has iron or steel

concealed in it may be laid upon the table

and it will immediately follow the hidden

magnet, and the public will stop to guess

what the mysterious motive power may be.

One of the striking yet simple plans is to

insert a strip of metal inside the sweat

band of a hat. The hat may then be laid

upon the outer edge of the disk with its

band resting upon the surface. The magnet
traveling beneath the surface will cause the

hat to roll around the table as if it were
bewitched. This is only one of many dis-
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Makes Them See It

This picture illustrates an optical illusion

as a show window attraction calling atten-

tion to the real thing—a typewriter—in the

MAGNETIC WINDOW DISPLAY

plays that may be designed to draw a crowd

to your window. A concealed cord at-

tached to an electric light socket supplies

the power for the motor which moves the

magnet.

Revolving Pyramid Display

The manner in which one merchant dis-

plays a great number of small articles, using

little space, is illustrated in the picture

where a small electric motor revolves a

terraced pyramid at slow speed. The speed

of the device is regulated by a ball governor

within the box. Countershafts carrying

small wheels may be used to operate va-

rious mechanical toys, or even idler pul-

leys, people are mechanically inclined and

will stop to see the "wheels go round."
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REVOLVING PYRAMID DISPLAY

UNIQUE METHOD OF DISPLAYING TYPE-
WRITER

background. The dark portion is a funnel

lined with black velvet or other cloth, the

smaller end terminating in a box enclosure,

from the ceiling of which the typewriter is

suspended.

The enclosure is well lighted by incan-

descent lamps. The illusion producer con-

sists of two circular re-

volving disks of colored

glass, upon each of which
are drawn dark curved

lines in opposite direc-

tions. At the center of

the disks is an open circle

bordered by a heavy black

line. As the disks revolve

in opposite directions, the

dark spots move towards

the black circle, the lines

appearing to wind upon

it. The rim of each disk

runs in grooved rollers at

its circumference, one rol-

ler on each disk being

propelled by a small elec-

tric motor. The kaleido-

scopic effect of the revolv-

ing disks will attract a

crowd in no time.



Electrical Men of the Times

HENRY S. CARHART

The fast disappearing red country
schoolhouse, with its hard bench seats,

has been the starting place of many of the

world's greatest men. It was in the en-

vironment of the district school that Pro-
fessor Henry S. Carhart demonstrated his

fitness for teaching and early showed the

trend of a mind that is today erecting a
monument to itself by successful researches

into the field of phys-

ical science.

Born at Coeymans,
Albany county, New
York, March 2.J, 1844,

he became a teacher at

the early age of 16. At
19 he was the head of a

Quaker school, thus se-

curing the means to at-

tend the Hudson River
Institute. In 1865 ne

was admitted to Yale
College, but in the fall

entered Wesleyan Uni-
v e r s i t y , Middleton,

Conn., from which four

years later he was grad-

uated with the degree
of B. A. and as valedic-

torian of his class.

After two years of

teaching Latin at the

Hudson River Insti-

tute, he entered Yale
Divinity School and
while here was led

through the Sheffield

Scientific School to en-

ter the field of science,

where he has accom-
plished so much. Accepting, in 1872, the
appointment as professor of physics at
the Northwestern University, Evanston,
111., he built up the physical laboratory from
a very small beginning to one so excellent
in every way that in 1886 he was called to
a similar position at the University of
Michigan, where under his direction a
physical laboratory and a course was laid

out which finally led, in 1889, to the es-

tablishment also of a course in electrical en-
gineering. So strongly did these two
courses and the men whom Professor Car-
hart gathered about him impress the en-
gineering world, that their growth made
necessary a new engineering building and a
severing of the union between the physics
and electrical engineering departments.

Previous to going to Michigan he gave
himself to research

work at Berlin in the

laboratory of Professor
von Helmholtz and
here began experiment-
al work on the standard
cell for the measurement
of electromotive force,

regarding which today
he is a world authority.

He is the author of

several textbooks, a

contributor to the sci-

entific papers and an
expert in suits involving
the validity of electric-

al patents. He is a

member of the Ameri-
can Institute of Engi-
neers, Institution of

Electrical Engineers of
Great Britain, Ameri-
can Physical Society
and of the American
Electrochemical So-
ciety, of which he is

past president. A s

marks of the esteem in

which he is held by the

scientific world, it may
be noted that he was a

member of the international jury of awards
at the Paris Exposition in 1881, president
of the board of judges in the Department
of Electricity at the World's Fair in 1893,
United States Delegate to the International

Electrical Congress in Chicago in 1903,
and member of the Berlin Conference on
Electrical Units and Standards in 1905, and
again in London in 1908. The degrees of
M. A. and LL.D. were conferred upon him
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by Wesleyan University in

recognition of his eminence

as a physicist and teacher.

Upon his retirement from

active teaching at Michigan

University, he was made

emeritus professor of phys-

ics and is now at the Bu-

reau of Standards, Wash-

ington, D. C, carrying on

investigations in connection

with the standard cell.

Of him his close associate,

Professor George W. Pat-

terson, says: "How seldom

it is that we find a man a

great teacher and at the

same time a productive

scholar of world wide fame.

His pupils will always re-

member his clearness as a lecturer and

the uniform success of his experiments;

but more than this, they will always be con-

scious of the impress that as a man he

made upon them."

In the Photographer's Studio

While electricity has already entered the

field of photography by making possible the

taking and printing of pictures by artificial

light, there are other time and labor-sav-

ing things it may do in the studio. The

ELECTRIC IRON USED IN MOUNTING PRINTS

the dryer is heated by resistance coils. By

drying the plates individually or arranging

them on a rack in such a manner that the

dryer may drive warm air between them,

the negatives are soon ready for use in

printing.

Some prefer, however, to use an ordinary

electric fan for the drying process, using

air at the ordinary room temperature.

The photographer may find use for the

electric pressing iron in mounting prints,

and with the use of "mounting tissue" the

pressing iron is a necessity.

DRYING PLATES WITH AN ELECTRIC FAN

accompanying illustrations serve to point

these out.

The drying of negatives after development

may be accomplished in very quick time by

the application of the already much used

hair dryer, common in modern hair-dressing

establishments. The air in passing through
DRYING FILMS WITH AN ELECTRIC HAIR

DRIER
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Where Art and Science Meet
By T. VERNETTE MORSE

The question for discussion before one of

Chicago's progressive woman's clubs was
"What has been most helpful to me during

the past year." Each representative was
requested to give a three-minute talk on

the subject.

One bright-faced happy woman arose and

after addressing the chair said, "I do not

require three minutes ; one will be quite

sufficient. The greatest help that has come
to me during the year has been the installa-

tion of seven electric lights in as many for-

merly dark closets. The lights are so ar-

ranged that the switch for lighting is turned

on every time the door is opened, and the

circuit automatically opens with the closing

of the door ; consequently there is no danger

of leaving the light turned on when it is

not in use. When it is necessary to leave

the doors of the closets open for any length

of time the lights may be turned off perma-

nently."

'Tor some months the subject had been

discussed without arriving at any definite

decision, until one morning my husband,

after many frantic endeavors to find some
article of clothing which had artfully hidden

itself in the depths of the closet, bumped
his head against a projecting hook. He then

decided that there must be some way of in-

stalling those lights and so arranging them
that they would not be forgotten and left

to burn all day.

"Hereafter there will be no dark ward-
robes in our home, and it will no longer be

necessary to locate one's clothing by a sense

of feeling.

"Every woman has more or less experi-

ence with dark closets, and I am sure you
will all agree with me that plenty of light

in closets, wardrobes and bathrooms is as

great a help as anything that can come into

the home."

The question of dark closets brought forth

a spirited discussion from the women pres-

ent, and all were fully agreed that some
means should be invented whereby all

closets and wardrobes might be perfectly

ventilated as well as lighted. The question

is not a new one, but it is one that has

received but little consideration from archi-

tects and builders.

Not many years ago a noted millionaire

bachelor erected a magnificent modern
home, fully equipped with every con-

venience and comfort that monev and grood

taste could suggest, but many of his friends

smiled almost audibly when it was learned

that the entire front of the second floor

was fitted up as a luxurious bathroom and

wardrobe, a smaller back room being used

for sleeping purposes. Undoubtedly this

fastidious bachelor had at some time in his

life been the victim of dark closets and

bathrooms.

The question of good lighting is a seri-

ous one, and is frequently the cause of much
waste space, but the small electric wire

may be run into all the little byways of

darkness with the greatest ease, thus

enabling us to utilize the most out of the

way corners.

The arrangement of light for every room
is one that should be carefullv considered.
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For all working purposes and for reading

the best light is that which comes from the

left side somewhat back of the reader.

Illuminating glass has reached such a de-

gree of perfection that it reflects and softens

both the day and artificial light; conse-

quently we may now enjoy the privilege

of perfect illumination without the slight-

est glare.

A very effective system of lighting rooms

in which there is a white or very light ceil-

ing is secured by the indirect system in

which the light is thrown on the ceiling,

the direct rays being screened from the eye

by inverted bowls which contain the lamps,

the diffused light thus obtained being most

agreeable in large spaces.

There is such a variety of artistic shades

made to match every style of decoration

that they require an article in which the

value of good design and fine color combi-

nations shall be the principal theme. With
such a variety to select from the only ques-

tion to be seriously considered is how to

select the artistic from the inartistic.

The demand for devices to illuminate in-

accessible dark places has been fully met

by electricity, the great motive power of

modern science, and there is no class of

people to whom it appeals with greater

force than the average housekeeper, who
spends a great portion of her time in put-

ting these little nooks and corners in order.

Keeping the Oven Always Hot

We all know from experience that very

little heat is needed to keep water boiling

or food cooking after it has been raised to

the proper temperature, and those who be-

lieve that the acme of perfection has been

reached in combining the fireless cooker

principle with the electric cook stove are

to be again treated to a surprise in the

manner of using this economical household

device.

The Cleveland Electric Illuminating Com-
pany is supplying fifteen "continuously con-

nected" electric ranges like the one illus-

trated in which a cooking temperature of

400 F. is maintained in the oven

of a fireless cooker night and day by a

150-watt heating element. With an oven

ahvays hot it is believed that the user will

be lead to cook with the ready heat, rather

than to turn on a plate requiring a lot of

AN OVEN THAT IS ALWAYS HOT

energy for a short time only, and for bak-

ing, boiling and roasting, 400 F. is ample.

A broiler is provided and so arranged that

when it is in place an •off" pushbutton

opens the oven switch, thus preventing over-

heating. Pushbutton switches and indicat-

ing lamps give perfect control of every

heater plate.

Lamp with Umbrella Shade

An original

design of a

French electric

portable is

shown in the

cut. The base is

of massive
bronze of artis-

tic design. The
odd feature,
however, is the

shade, which is

made of umbrel-

la form, an

adaptation o f

the utilitarian
UMBRELLA LAMP SHADE

to the artistic which gives an effect not half

bad.



Paris Beauty Secrets
By JEANNE ROGET

The quest of beauty appears to be the one

thought among the fair Parisians, and ex-

plains why one sees no really plain

women over there. Those already beau-

tiful, however, are just as assiduous in their

attention to the beauty shops as their plainer

sisters.

One of the most popular of the high class

beauty shops is owned by a Madame Marie
V , who has a big American follow-

ing and who is really marvelously success-

ful with her patrons. One time while in

Paris I stepped into Madame V 's

with a little American arist. We were both

awfully tired looking, and I must tell you
of the wonderful process by which we
weary dusty ones came forth as fresh as

roses newly drenched with dew.

The treatment we were given was simple,

and was based on principles of hygiene. In

the facial massage we found both electricity

and the electrical vibrator were used, al-

though, in most cases, the vibrator only is

employed.

First, our faces were thickly covered with

a cream and the vibrator applied to fore-

head, cheeks, chin and nose, a rotary mo-
tion being used. This was followed by a

roller, operated by the electric vibrator, and
a good deal of work was done on the neck

and chin, where signs of age are apt to show
first. A roller of special shape was applied

to the lower part of the face." All the time

the electrical vibrator and roller were being

used our faces were well covered with

cream, the idea, the operator told me, be-

ing thoroughly to cleanse the pores with

the cream, while the circulation and muscles

were stimulated by vibration. After remov-

ing the cream with soft cloths, a second

lot was applied and our faces were gently

massaged by hand, to rub the cream in, but

it was the electric vibrator that did the real

rejuvenating.

When this second application of cream
was rubbed in, a lotion having some car-

bolic acid in it was applied to heal and

bleach the skin, and after this our faces

were swathed in cloth and sprayed with an

astringent cooling lotion. They were then

gently dried, and a special cream which

forms a basis, or holder for face powder
was applied.

Of course the very first thing we both

did on being released from our bondage was
to look at each other to see if there was
any change—and there was a magical one,

well worth the price, which is even more
than they ask at the best beauty shops in

New York. I afterwards had a little chat

with Madame V about the efficiency

of her method, and she said there was really

nothing like the electrical vibrator to rescue

the tired muscles from flabbiness, and tone

them up, and it was to it, primarily, that she

owed her great success.

What an original idea, I thought, to have

an electric vibrator of one's own. There
are so many little impromptu affairs when
one likes to look one's best, and very often,

at the last minute, there is not time to secure

a good masseuse. But with the electric

vibrator one would be fortified against any
such emergency. It seems my idea, which I

thought so clever, was a belated one, how-
ever, for many women I find, are buying
electric vibrators, with different attach-

ments, for their own use, and find them in-

dispensable in traveling about from place to

place, or in the summer hotels. There is as a

rule only one masseuse at a summer hotel,

and if any large affair is planned she is so

much in demand that it is often quite im-

possible to secure her services at the time

needed. But the happy possessor of an
electric vibrator is always secure.

A friend of mine who spends a great deal

of time touring about both by motor and
train, says, that when she arrives at her

destination with her face grimy and lined

with the. stain and dust of travel, one of the

greatest comforts she knows of is to use the

vibrator and cold cream in a manner sim-

ilar to that employed by Madame V .

So refreshed looking is she after a long and
tiresome journey that she is quite a marvel
to her friends. One little attachment, like

a brush with rubber teeth is splendid for

stimulating the scalp, and keeping the hair

in good condition. This also often relieves

those headaches that come from cold or

nervousness.
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A Champagne Stunt on a Beer

Purse

We cannot all afford Tiffany glassware

on our chandeliers and tables, with its iri-

descent display of color in red, blue, green,

yellow and orange, but by means of a little

ingenuity and colored tissue, effects in din-

ing table illumination can easily be pro-

duced that are very similar.

Take an ordinary three-light electric fix-

ture, cover the center light with red tissue,

and the two side lights with yellow. The

light from this combination becomes a very

warm, soft, mellow tone that is most pleas-

ing

Every shadow cast by any object in this

light has a fringe of red, yellow or green,

which makes the silverware, china—in

fact, the entire table—have the gorgeous

effect of Tiffany glassware.

What might be termed the penumbra of

every shadow from this combination be-

comes a solid band of green, yellow, red

and in some cases brilliant red.

This combination will be found to be a

very effective and pleasing one for any

special home entertainment, such as Thanks-

giving or Christmas dinner, tea parties, etc.

A Sugared Alarm for Tea Kettles

The secret of the delicious tea on which

many housekeepers pride themselves lies in

their pouring the hot water over the tea

leaves just as soon as it has come to a

advantage while waiting for the water to

heat. To help her out, an inventor at Wer-

melskirchen, with the characteristic German

for the smallest details, has taken out a

patent on an alarm arrangement in which

two metal contacts are held apart by a lump

of ordinary sugar, over the spout of the tea

kettle or other cooking apparatus. When
the water boils, the steam quickly softens

the sugar so that the contacts press through

it and ring a bell to advise the cook.

A SUGARED ALARM

boil, being sure not to let it boil first, as

that would remove much of the air in the

water, with a decided effect on the taste

of the resulting tea. But, as the old saying

goes, "a watched pot never boils," and any

efficient cook wants to use her time to good

Foot Control for Sewing Machine
Motors

Individual motor-drive of sewing ma-

chines, when equipped with the proper con-

trolling device (to easily start, stop and vary

the speed), has every advantage over other

methods. The illustration shows a motor-

FOOT CONTROL FOR SEWING MACHINE
MOTOR

operated sewing machine in which the op-

erator by a slight pressure on the treadle

of the machine can vary the speed, and start

and stop the motor at will. The controller

here used is mounted in a neat case under

the machine board, a rod connecting it to

the toe of the machine foot treadle. A slight

pressure on the treadle starts the motor

while a further pressure moves the lever

arm of the controller, which is concealed in

the case, giving any speed desired. When
pressure is released the motor stops, a pres-

sure on the heel of the treadle will start the

motor instantly.



JUNIOR SECTION
A wholesome, fascinating study is the study of electricity. No boy who spends
his spare time and his spare money in making and learning to operate
electrical apparatus will go far wrong. This department is for such boys.

Electrolytic Rectifier

A rectifier is quite necessary to those ex-

perimenters in electricity who have only

alternating current available. With a

transformer for reducing voltage from no
to ten or twelve volts, the rectifier here de-

FIG. 1. COVER OF RECTIFIER JAR

scribed will work nicely to operate induction

coils, small motors and miniature, low-vol-

tage lamps.

Procure four gravity battery jars six

inches in diameter and ten or twelve inches

FIG. 2. LEAD PLATE FOR RECTIFIER

deep. Clean them thoroughly and dip the

tops in melted paraffin to coat the inner and

outer surfaces for a distance of one inch

from the top. The paraffin will prevent the

solution from "creeping."

Cut four circular pieces of pine *4-inch

thick and six inches in diameter, so that

they will just go inside the mouth of the

jars, and four pieces of the same material

seven inches square. Glue or screw one

round and one square piece together, and in

this way make four lids like that shown in

Fig", i. These are the covers for the jars.

The lids should be boiled in paraffin for

at least one-half hour, and better for one

hour.

Procure a piece of sheet lead at a

plumber's shop or a hardware store, 16 by

— *"

\
.2"

V

.

7

« 3 * &

FIG. 3. ALUMINUM PLATE FOR RECTIFIER

7 by J
/$ inches, and cut it into four pieces

each 4 by 7 inches. Cut a lug in the top

of each plate }i inch wide and two inches

deep, so that the plate when finished will

look like Fig. 2. Cut all four pieces of lead

the same size and shape.

Procure four pieces of aluminum plate

each 7 by 3 by % inches. Cut a lug in the

top of each four inches wide and two inches

deep, so that each piece when finished will

look like the illustration. Fig. 3. The alum-

inum plates when finished should all be the

same size and shape.
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FIG. 4. JAR OF RECTIFIER

Cut two slots in the center of each cover.

These should be ]/2 inch apart, parallel, and

just long enough to allow the lugs on the

aluminum and lead plates to pass through,

Fig. 4. It is very important that the plates

be y2 inch apart and parallel at all points.

Put binding posts in each plate after it is

passed through the cover.

The electrolyte is a saturated solution of

sodium phosphate and one teaspoonful of

sulphuric acid to each jar. By a saturated

solution is meant water with all the sodium

phosphate that can be made to dissolve in

/\.C.

WT

€—

t

D.C.

it. In case the teaspoonful of acid is too

much to give proper results, add a little

more sodium phosphate until exactly the

right mixture is secured.

Connect up as shown in Fig. 5. This

rectifier will work on a current of from 220

volts sixty cycles down to ten volts, more or

less soda being used. Harold Arntzen.

L.ONG LINES-LEAD
SHORT » ALUMINUM

Amateur X-Ray Photography

Being an electric enthusiast, I had the

occasion some time ago to make an experi-

ment with an X-ray outfit. I had access to

a small Wimshurst static machine which

sometimes gave a three-inch spark, also a

two-inch induction coil, but neither seemed

powerful enough to operate the 4>4-inch

X-ray bulb. Having a large open core trans-

FIG. 5. CONNECTIONS OF RECTIFIER

HOW A "BASEBALL FINGER" LOOKS UNDER
THE X-RAY

former which was designed for a wireless

telegraph outfit,I connected it up with the

bulb and obtained excellent results.

The transformer consisted of two layers

of No .15 enameled copper wire, wound over

an iron core one inch in diameter. Then

several layers of empire cloth were placed

on this to insulate it. The four secondary
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coils each consisted of two pounds of No.

30 enameled copper wire wound on a sec-

tion-former two inches wide, each layer of

winding being separated by a thickness of

paraffin paper. The coils were placed upon

a primary winding, separated by fiber disks,

and connected in series. They were then

boiled in and molded in paraffin wax.

When this coil was connected to the 110-

volt alternating current, lighting circuit

with a variable impedance coil to regulate

the current, it would give a heavy arc near-

ly an inch long. When I inserted an elec-

trolytic interrupter in series and cut out the

impedance coil entirely, I could get a more
stringy but very hot spark nearly four

inches long. With this I could operate the

X-ray bulb to perfection.

After satisfying my curiosity by examin-

ing objects with a fluoroscope, I decided to

make some shadow pictures. The plates

were placed in a plate holder upon which

the hand was held. The bulb was placed

about ten inches above the hand. The plate

was exposed from one to three minutes.

The developer used was the standard

Eikonogen. The picture shown is a very

interesting example of dislocation, which

was not attended to at the proper time and

caused a permanent deformation so com-
monly seen on the hands of baseball play-

ers. The little bone at the end of the fore-

finger was turned over at right angles and

allowed to set in that position, causing the

characteristic blunt, baseball finger.

W. H. Rowan.

Homemade Telephone Receiver

Secure a round wooden box with a cover,

as in the illustration. An old silver-polish

box will do. Cut a hole at (A) for the

ear piece. From a small round bar magnet

cut off with a hacksaw a piece of a length
not quite equal to the depth of the box so

that it will not quite touch the sheet of
ferro-type (E) when in place. Drill and
tap it with a ^-inch thread to take a screw
as at (C). Put a fiber washer on at each
end and wind the space between with Nos.

36 or 40 double covered copper wire. At-
tach the ends to binding posts (D) and se-

cure the magnet in place. If it has lost any
of its magnetism by sawing, it may be
strengthened by rubbing on a more powerful
magnet.

From a photographer get a sheet of thin

ferro-type and make it of a diameter to fit

inside the cover of the box. Put on the

cover and in holes at (B) place small

screws to hold it on. The outside of the

box may be sandpapered and varnished.

This receiver will be found very sensitive

and by winding on an extra large amount
of wire may be made more so.

S. V. Cooke.

Electric Toy with a Useful Purpose

Although the size of the little electric

locomotive shown in the picture is that of

a toy, it is an exact model of larger loco-

HQMEMADE TELEPHONE RECEIVER

MINIATURE ELECTRIC LOCOMOTIVE

motives in actual use hauling trains. It is

not a plaything, but a part of the electrical

laboratory equipment in one of the largest

universities in the country. The trolleys are

modeled after the latest European design,
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and the connection between the motor and

the drive wheels is the same as that used in

the newest locomotives. As will be noticed

from the two overhead wires, this is a three-

phase locomotive. It is used to study the

effects of various changes in design, the re-

sults with this small unit being exactly sim-

ilar to those which would be obtained with

larger and more practical machines.

The drive wheels are about six inches in

diameter, and the total length of the loco-

motive is a little over three feet.

THE YOUNG EDISONS' CLUB
tt j .1 uMAina will hp nnhlished letters from readers of the Junior Department. These letters should describe
Und

bne y and accu
g
raTely^r ei^nS^th?Siin« and operational electrical devices and in the Performing

The Young Edisons' Club:

My shop is upstairs in a room 15 by 14

feet. I am thirteen years old and in the

eighth grade at school.

I first became interested in electricity in

1910 by purchasing an electric solenoid en-

gine.

The second day I had it I burned it out

by trying to run it on the no volt alter-

nating lighting current. I rewound it and

thus got started in the study of electricity.

I have an electric engine, a motor, tele-

graph instruments, magneto, telephone and

an electro-plating outfit.

The magneto, telephone and electro-plat-

ing outfit I made myself ; the first two were

made out of "worthless junk," thrown out

by the electrical stores.

Things that they throw away are often

useful to the young electrician.

I renew old dry batteries by cutting down

the zinc, scraping off the paper, replacing

the zinc and putting the battery in water. I

sometimes add a little salt or sal ammoniac,

the latter being the better. In this way I fur-

nish all my "juice" for running small mo-

tors, etc.

I have a hammer, saw, plane, draw knife,

bits, chisels and other woodworking tools.

My library consists of "Electrical Circuits

and Diagrams," Nos. I. and II.; "The New
Experimental Electricity," "Electricity for

Beginners," "Modern Primary Batteries,"

"A B C of Electricity," "Questions and

Answers About Electricity," Amateur Me-

chanics," Nos. I. and II.; "Mechanics for

Young America," "I. C. S. Handbook on

Electricity and Mechanics" and "Simple

Chemical Experiments."

I have a stock of chemicals and soon ex-

pect to add a wireless to my shop.

I would like to correspond with other am-

ateurs. I am a subscriber to Popular Elec-

tricity, Popular Mechanics and Electrician

and Mechanic. Charles Gingrich.

Malvern, Kan.

The Young Edisons' Club:

Enclosed find sketch of a tell-tale for the

ice-box drip pan. I took one side of an

old double-pole knife switch and mounted it

on a small block of wood about three by four

RUBBER BALL

TELL-TALE FOR THE ICE BOX DRIP PAN

inches, putting the hinge post a little off

center on the blade. An ordinary small rub-

ber ball is used for the float. The ball

should be a little heavier than the counter

balance, which is a small lead sinker. The

whole thing can be mounted on the under

side of the ice box by adjusting the rubber

ball with the string on it until contact

is made when the water is within an inch of

overflowing. Once adjusted the pan can be

pulled out and replaced without disturbing

the device.

Wm. Hess.

769 Monroe St., Brooklyn, N. Y.
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Membership in Popular Electricity Wireless Club is made up of readers

of this magazine who have constructed or are operating wireless apparatus

or systems. Membership blanks will be sent upon request. This depart-

ment of the magazine will be devoted to the interests of the Club.

The Galena Detector

The galena detector is one of the most

recently developed of this class of instru-

ments. It is very sensitive, and is preferred

by many operators to the silicon or even to

the Perikon detectors for this reason. It is

not influenced by the transmitting apparatus

as much as most of the other crystal de-

tectors, and is very easily adjusted.

WE/GHT-T~\

GALENA

THE GALENA DETECTOR

Galena, the essential part of the detector,

is a natural mineral which is found ex-

tensively. It is a sulphide of lead and

nearly always breaks into pieces resembling

cubes. The surface of galena is generally

smooth and bright, and looks very much like

a metal.

For best results a detector stand similar to

that shown in the figure should be used, as

it is necessary to have a very light pressure

on the galena. The upright rod is free to

move vertically through the hole in the hori-

zontal part of the standard and is kept in

contact with the surface of the galena by

the pressure of the small weight at its top.

The spiral, which should be soldered to the

lower end of the rod, may be made of a

No. 30 copper or phosphor bronze wire. The

dimensions of the detector stand are not im-

portant, but it should be remembered that a

very light contact of the spiral on the galena

is essential.

The galena detector is used in the same

way as the silicon detector, and no local

battery in connection with the receivers is

needed. A. B. Cole.

Constructing a Silicon Detector

Any one can readily construct the

silicon detector shown in the illustration.

All dimensions are there given. The base

and upright are of poplar. Any substantial

wood will do. The brass strips (A) and

(B) are 1-32 inch thick. The two pieces

of No. 14 copper wire (N) and (M) may

THE SILICON DETECTOR

pass around or through the upright as

preferred. (P), (G) and (I) are posts

and nuts taken off an old dry cell. (G)

and (I) are soldered to (A) exactly over

holes drilled through it large enough to

admit the threaded screws. A piece of

hard rubber tubing (E) insulates (D)

from (B). Locknuts (F) hold (A) in

place after adjustment. The silicon (J)

in the cup may be turned around or moved

either to the right or left in the slot, while

a spiral spring (L) aids in giving a deli-

cate adjustment.

William G. Bursnall.



On Letter Writing

One of the requisites of the successful en-

gineer is not only to be able to do things,

but to be able to tell other people how he

does them—and that in a concise, intel-

ligible manner.

That is the reason courses in English

composition are given in all the great en-

gineering colleges. Young men who are

studying the higher mathematics and

learnedly discussing the profoundest theo-

ries of electricity, thermodynamics, etc.,

must put in a certain number of hours each

week writing little themes and compositions

—work which they supposed they had com-

pleted when they were in the grades and

in high school.

This shows the importance attached to

the ability to express oneself clearly.

In Popular Electricity Wireless Club

there are hundreds of boys and young men
who are able to build and operate com-

plicated sets of apparatus. They know
about resonance, wave length, impedance

and that sort of thing, but when it comes

to writing a simple, well connected letter

some of them should be back in the primary

department.

We have before us a letter from one

young man which is a good example of

what not to do.

In the first place, it is written on both

sides of the sheet, which is bad.

He starts off by informing us that he is

enclosing two application blanks—they were

not enclosed.

Then he wants us to insert a notice con-

cerning their local wireless club, but tells

us absolutely nothing about it. Perhaps he

expects us to make up a name and list of

officers by exercise of intuitive, telepathetic

reflection.

Next we learn that he is sending under

separate cover a few hints on wireless

which he hopes we will find available.

Hints is a good word. We shudder even

now to think of the "hints."

He runs on in the same paragraph to ask

us if we want articles and photographs on

certain subjects which he mentions. Then
he throws in a few more lines, for good

measure, to say over again that he is send-

ing the wireless hints under separate cover.

The letter ends there, but a postscript

begins, which rambles on telling what ap-

paratus he is going to build this summer,
and buried deep down in this postscript,

carefully hidden, in fact, are several "Wire-

less Queries." Then it all ends an eighth

of an inch from the bottom of the page.

Now, this criticism may seem harsh and

look as if we do not care for letters from

P. E. W. C. members. We do want letters,

but good letters.

When you have questions to ask, put

them in a separate letter, addressed to the

Questions and Answers Department, and
follow strictly the rules printed every month
at the head of that department.

If you want Wireless Club blanks and in-

formation, write to the secretary of the

Wireless Club on that subject alone.

If you want the editor to print an an •

nouncement of your wireless club, write to

him and enclose on a separate sheet the

information for such an announcement.

If you have an article, submit it carefully

and neatly written with neat drawings on

separate sheets, with stamp enclosed. If it

comes in scrawled in lead pencil and with

drawings like the discharge of a one K. W.
transformer, it shall not survive.

Remember that all these different matters

are handled by different people, and write

separate letters for separate subjects.

A letter is usually a pretty fair index to

character. A miserably written, jumbled-

up letter indicates that you are inconsiderate

of the feelings of the person to whom you
are writing, that you are unmethodical, that

you are careless and that you are not

familiar with the first requisite of business

courtesy (every boy expects to be a busi-

ness man some day).

If your father expected to build a house

and asked bids from several contractors,

and one of them should sit down and on a

piece of scrap paper spatter his figures and

estimates all over both sides with a lead

pencil, what would your father say? He
would say : "This fellow writes a sloppy

report. He will probably build me a sloppy

house. I don't think I want him."

If each member of P. E. W. C. will read

and digest the above it will do him as much
good as to build twelve detectors and two
helices.
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R. W. SHOTTPE, WINNER OF THE FIRST PRIZE

Winners of the Wireless Club Contest

In this issue we are pleased to announce
the winners of the P. E. W. C. contest,

which ended April 30. The winner of the

first prize, a gold watch, was Mr. R. W.
Shoupe, of Findlay, Ohio. The second
prize, a scarab scarf pin, was won by Mr.
Ralph S. Wortley, Jr., Bedford School Bed-
ford, N. Y. The third prize, solid gold cuff

links, was won by Mr.
A. J. Lyons, 470 Bank
street, Cincinnati, Ohio.

The pictures of Messrs.

Shoupe and Lyons, with
their stations, are pre-

sented herewith. Unfor-
tunately Mr. Wortley had
dismantled his station pre-

paratory to putting in a

new one this summer.
Mr. Shoupe writes : "In

the foreground you will

see the detectors, elec-

trolytic, silicon and 'fer-

ron.' The ferron is the

one I have been using ex-

clusively. There is a po-

tentiometer for the elec-

trolytic with two small

condensers in back for use

in the detector circuit. I

have a loose-coupler coil,

Clapp-Eastham Company

make, which does not

show very good, and an

extra two-slide tuning coil

beside the magazine. Have
no variable condenser at

present, and am using

3,200-ohm receivers, which
have given great satisfac-

tion. My aerial is loop

type, 80 feet high and 150

feet long, lower end about

30 feet high. I have 'been

able to read clearly boats

on Lakes, and all stations

on Lakes as far as Buffalo

and Chicago, but hear a

great many other stations,

but as yet I cannot find

who they are. I think the

Popular the only maga-
zine which gives depend-

able information on wire-

less, and have gotten all

I know from it, having been a reader for

two years. I would not be without it."

In writing of his station Mr. Lyons says

:

"I use a two-inch spark coil, which I built

myself; spark gap, also my own construc-

tion : variable condenser, tuning coil

(double slide), electrolytic detector, fixed

condenser, double phones (2,000 ohms) in

series. My aerial is six wires, 55 feet high,

75 feet long. I am able to read stations

A. J. LYONS, WINNER OF THE THIRD PRIZE
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situated in a radius of ioo miles with ease

(high power stations). It was through the

aid of Popular Electricity that I was

able to construct the most of my instru-

ments. I would rather build than buy, as

it affords me much more pleasure."

address S. B. Ashmead, 275 Bank St.,

Bridgeton, New Jersey.

Wireless Tower

Schuler Dor-

on, of Hamil-

ton, Ohio, sends

the accompany-

ing picture of

his w'i r e 1 e s s

tower. This is

an elaborate
piece of con-

struction for an

amateur, the

tower being 94
feet high to the

spreader and
104 feet to the

top. It is built

of two by twos,

20 feet long

spliced together,

with eighteen-

inch laps. The
cross braces are

made of Y\ by

2.y2 - inch stuff.

The tower is seven feet square at the base.

The top piece is a two by two, 25 feet long.

No. 8 steel guy wires are attached every

eighteen feet, four at each place. The top

has four No. 12 steel wires to help support

the aerial.

The aerial, which is not shown in the

picture, consists of six No. 10 copper wires

36 inches apart and 160 feet long, the total

weight being 38 pounds. The two by twos

are longleaf yellow pine and the cross-

pieces of white pine. All joints are bolted

with }i -inch bolts. A No. 8 copper wire is

run down from the top to ground for light-

ning protection. The tower has already

been struck three times, but so far has been

fully protected.

WIRELESS TOWER

Bridgeton (N. J.) Wireless Club

Persons in and near Bridgeton who desire

to join the Wireless Club of that place,

Conditions Good for Long Distance

Work

Good conditions for the transmission of

long distance wireless messages seem to

have prevailed during the forepart of the

month of January. In the May issue of Pop-

ular Electricity magazine, page 81, note

is made of Julius Abercrombie of St.

Joseph, Missouri, hearing the "skeeter"'

spark on the night of Jan. 9.

Lome D. Beggs, 2421 So. Millard Ave.,

Chicago, writes : "On the night of Jan. 1

at 11:45 p - M - 1 heard NAR ( Key West
Fla. Naval Station) call NAX (Colon,

Panama) and changing my tuning slightly

I heard Colon answer. The height of my
aerial is 100 feet at one end and 48 feet

at the other. It consists of two strands

of aluminum wire strung north and south

and is 225 feet long. I use different kinds

of crystals for detectors but for long dis-

tance receiving silicon serves me best.

My head phones are each of 1000 ohms

resistance."

Allegheny County (Pa.) Wireless

Association

This association was recently organized

for the purpose of studying wireless telegra-

phy and telephony among amateurs. Officers

elected are as follows : George B. Rich-

ards, Jr., president ; Lawrence Montgomery,

vice-president; Burton P. Williams, secre-

tary; Arthur O. Davis, treasurer.

Members must own and operate a wireless

station and must live in Allegheny county.

No charge for membership. Address the

Secretary, 2321 Perryville Ave., N. S.,

Pittsburg, Pa.

Bronx (New York City) Wireless

Association

The Bronx Wireless Association recently

organized, extends an invitation to those

interested in wireless and living in the Bor-

ough of The Bronx to join. Address com-

munications to Chas. F. White, 500 East

165th Street, New York City.



POPULAR ELECTRICITY •1
1 o

A "Break-in" System

The aerial switch as a device to disconnect

the receiving instruments from the aerial

while the transmitting apparatus is in opera-

tion and vice versa has two main disadvan-

tages. One is that of inconvenience. Each

time the operator wishes to send or receive

it is necessary to throw the switch blades to

the proper position.

The second and more important disad-

vantage of the aerial switch is that the

operator has no means of determining

whether the receiving operator is having

difficulty in "copying" him.

Several systems of wiring have been de-

vised to eliminate the aerial switch, and the

AG

A "BREAK-IN" SYSTEM

main objection to some of them is that

occasionally the high-voltage currents of the

secondary of the transformer or coil finds its

way into the receiving circuits. In other

systems it is difficult to keep a mineral

detector in a highly sensitive condition, due

to high-voltage "kick-backs."

The system of wiring shown in the draw-

ing has given the writer excellent results,

and the detector always remains in adjust-

ment. The ordinary wireless instruments

will be recognized in the figure. A twenty-

ohm Pony relay is used. The contact

screws of the armature are reversed, so that

when current flows through the electro-

magnets the circuit containing the armature

will be broken instead of completed, as is

ordinarily the case. In connecting up the

relay it is important that the bridge holding

the contact screws be connected to the high

voltage side of (AG), a small spark gap,

that is, to the side connected to the helix.

The small distance between the terminals

of (AG) must be very small—smaller, in

fact, than the distance between the relay

armature and the metal contact point when

the armature is drawn down on the electro-

magnets. A good way to set the gap is to

insert a piece of thin paper between the spark

gap terminals, and then clamp them down.

(AG) must be placed close to the ground

connection.

If the gap is too long, sparks will pass

between the armature and the contact point

and high-tension currents will flow into the

receiving circuits. If, on the other hand, the

spark gap terminals are in contact, the re-

ceiving instruments will not operate, as the

oscillations will be conducted directly to

earth.

The operation of this system is as follows :

When the key is depressed, current flows

through the spark coil or transformer, and

a certain amount also passes through the

relay electromagnets, thereby energizing

them and causing the armature to cut the

receiving circuit off from the aerial. As the

key is released and the coil ceases to operate

the relay armature is drawn back by its

spring, and the receiving instruments are

again connected to the aerial. It will be

seen that the operator can receive signals

while he is sending, and can therefore deter-

mine whether the receiving operator is try-

ing to stop or "break" him.

Every experimenter in wireless telegraphy

should adopt a break-in system, for it is a

great convenience, facilitates conversation

by wireless, and what is more important,

keeps the experimenter informed as to

whether a government or commercial station

is trying to work through his "interference."

In case no-volt direct current is being

used to operate the coil in series with an

interrupter, a two-candlepower no-volt

lamp should be connected in series with the

electromagnets of the relay at the point

marked (A) in the drawing. The inter-

rupter should be placed at (B).

Always be certain that the distance

between the spark gap terminals (AG) is

small and that the relay is operating proper-

ly, before using the receiving apparatus.



A High-Power Wireless Equipment
By ALFRED P. MORGAN

Part XV.

—

Directions for Operating.

This series of articles would hardly be

complete without some directions regarding

the operation and the handling of the in-

struments after they have been built.

Realizing this fact, I shall try to give as

explicitly as possible in the following pages,

WIRING THE INSTRUMENTS.

The aerial switch is mounted in about
the centre of the table well toward the

back, Fig. 164. The aerial is connected
to the binding post marked (A), Fig. 165, at

the back part of the switch. The post

AERIAL SWITCH

lilin

.•<s»
•—

'

w
CD 03

COIL OR
TRANSFORMER

X
HELIX

'INTERRUPTERAND CONDENSER

FIG. 164. ARRANGEMENT OF INSTRUMENTS ON OPERATING TABLE

instructions on how to erect and operate

a station so as to secure the best results.

THE OPERATING ROOM.

The first matter requiring our attention

after the erection of the aerial and its sup-

porting masts is the arrangement of the

operating room. The room should have at

least 60 square feet of floor space available

for wireless purposes. It should be well

ventilated and lighted and as nearly sound
proof as possible. It must be free from
vibration. The room should preferably be

located so that the leading-in wire will not

come in the neighborhood of large conduct-

ing bodies. "Where the station is isolated or

a suitable operating room is not convenient,

an automobile house of the portable type

makes a very desirable room. The aerial

lead-in should be carried over the ceiling

and wall to the aerial switch on the operat-

ing bench.

The bench should be strongly built of

dry, well-seasoned wood and given two
coats of varnish. It should be about two
and one-half feet wide, not less than seven
feet long and of convenient height for

working the sending key while sitting down
in an orc

1

:rary chair.

marked (D) is connected to the earth by a

heavy rubber covered stranded wire equal

at least a No. 8 gauge solid wire in conduc-
tivity.

It is a common iault of amateur wireless

experimenters that they take great pains

with the aerial and are very careful to use

HOA

FIG. 165. WIRING OF TRANSMITTER WITH
TRANSFORMER

stranded wire of large surface area in this

part of the work, but on the other hand

employ a small solid wire for the ground,

which in many cases is so small as to

effectively choke off part of the ground

current.
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The ground connection should be of the

lowest possible resistance. Where connec-

tion can not be had to water pipes, at least

two copper or zinc plates about three feet

square should be buried five or six feet deep

in moist earth. Temporary ground connec-

tions can be established by spreading a large

area of wire netting over the earth and con-

necting to it.

The source of current supply for the op-

eration of the transmitter should be pro-

vided with the customary fuses and switch.

One side of the line is lead down to the

post marked (B) of the aerial switch.

The transmitting key is mounted either

directly in front of the aerial switch or

slightly to the right and far enough back

FIG. 166. WIRING OF TRANSMITTER WITH
INDUCTION COIL

so that the operator can rest his arm com-

fortably on the table with his fingers on the

key knob. One contact of the key is con-

nected to the post (C) on the aerial switch.

The other key contact is connected to one

terminal of the transformer, providing of

course, that the source of current at hand

is alternating. The other terminal of the

transformer is connected to one side of the

current mains. The primary circuit is then

completed by throwing down the aerial

switch and passing the key.

If the current supply is direct or if bat-

teries are to be used the independent inter-

rupter and the induction coil must be used.

The wiring of the primary circuit must then

be carried out in a different manner, as illus-

trated in Fig. 166. In this case, when the

aerial switch is thrown down the armature

of the independent interrupter is set into

vibration. The primary circuit is completed

by closing the key. The condenser shunted

across the main contacts of the interrupter

should be adjusted until the sparking is re-

duced to a minimum.

The secondary terminals of the induction

coil or transformer are lead to the binding

posts of the spark gap. One side of the

spark gap is in turn connected with one ter-

minal of the oscillation condenser. The
other terminal of the condenser is led to one

of the movable clips on the sending helix.

The other side of the spark gap is connected

to the lower end of the transmitting helix

and then led to post (G) on the aerial

switch. The other clip is connected to post

(H). All wiring of the transmitter should

be done with high tension rubber covered

stranded wire. The oscillation condenser is

so unwieldy and occupies so much room that

it may best be set on the floor under the

bench.

The receiving apparatus may be mounted

on a cabinet or left so that it is movable

and entirely separate. In the former case a

hard wood case, Fig. 167, 16 by 18 inches and

$
l/2 inches deep is necessary. The receiving

transformer is mounted towards the back of

the case, directly in the center. The de-

tector is placed in front with the potenti-

ometer on the left hand and the variable

condenser on the right. When this arrange-

ment is used the variable condenser case is

not necessary and the unit is enclosed in the

cabinet.

The fixed condenser is mounted on the

front of the case. A three point single pole

switch in front of the detector enables the

number of cells in the detector circuit to be

varied. The cells are placed inside of the case

and secured in position by a couple of copper

straps passing around them. A single point

switch is connected directly across the ter-

minals of the detector so that when the

switch is closed the detector is short cir-

cuited and the spark of

the transmitter when
the latter is in opera-

tion, will not throw it

out of adjustment.

The terminals of the

telephone receiver cord

are attached to a small

attachment plug. The

receptacle into which

the plug fits is countersunk into the front of

the case.

In choosing a pair of telephone receiv-

ers select those having consequent poles on

18-

tj«

Li
FIG. 167. RE-
CEIVER CASE
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the permanent magnets, that is, the perma-

nent magnets are ring shaped and the elec-

tromagnets are attached at diametrically

opposite points. Choose a receiver built for

wireless purposes and not merely a re-

wound telephone receiver. The resistances

should be from iooo to 1400 ohms each.

Two receivers of the same resistance but of

different makes will not give the same re-

sults. Resistance is merely arbitrary and

FIG. 168. WIRING DIAGRAM OF RECEIVING
APPARATUS

does not indicate much. Even with two

receivers of the same make and style it does

not mean that a 2000 ohm receiver is neces-

sarily more sensitive than one having a re-

sistance of 1000 ohms. The 2000 ohm re-

ceiver would have the greatest number of

turns but the turns might be carried so far

as to produce too much impedance.

Neither can the strength of the perma-

nent magnets be used as an indicator of the

sensitiveness of a telephone receiver. It is

possible for the magnets to be too strong,

especially when the diaphragms are very

thin. The diaphragms in that case are satu-

rated with magnetism and will not tend to

respond to the current impulses flowing

through the electromagnets.

The complete wiring diagram of the re-

ceiving apparatus is shown in Fig. 168.

ADJUSTMENT.

The first adjustment to be made about the

apparatus is to set the key points exactly

true and square to each other. The amount

of play allowed the key lever is variable and

should be suited to the hand of the par-

ticular operator. The key points should be

filed until they are perfectly flat across and

their entire surfaces come into contact.

If the induction coil is to be used in place

of the transformer, the interrupter will next

require attention. After the adjusting

screws have been set where the spark from

the coil is regular and steady the condenser

shunted across the main contacts should be

adjusted until most of the sparking is elimi-

nated.

Place the hot wire ammeter in the aerial

circuit by connecting it as shown in Fig. 90

(Nov. 1910 issue). The method of ad-

justing the circuits so as to bring them into

syntony has already been described in part

VIII., in the above issue.

The oscillation condenser and the spark

gap should be adjusted so that the spark is

white and crackling. If insufficient con-

denser is used the spark will be red and

flaming, while on the other hand if too much
capacity is used the spark will be very ir-

regular and intermittent. If the gap is too

short the spark will be hissing and sound

"mushy."

After the circuits are tuned the ammeter
should be taken out of circuit.

Do not alter the helix or the condenser

capacity, after the circuits have once been

adjusted, without retuning them.

When the handle of the aerial switch is

thrown downwards the transmitting circuits

are connected to the aerial and ground in

position for sending.

The receiving apparatus requires the most

delicate adjustment but usually more easily

handled since any changes instantly mani-

test themselves in the telephone receivers.

I.

FIG. 169. SUCCESSIVE STAGES IN ADJUSTING
ELECTROLYTIC DETECTOR

When the handle of the aerial switch is

thrown up the aerial and ground are con-

nected to the receiving apparatus.

The electrolytic detector is more sensitive

than the mineral or crystal type but its sen-

sitiveness depends upon its adjustment. The

thumbscrew should be carefully lowered un-

til the lower end of the Wollaston wire

touches the surface of the acid electrolyte

in the cup beneath and a distinct "click" is

heard in the telephone receivers. A faint

bubbling will also be audible. If the adjust-

ing screw is now carefully and slowly

turned so as to raise the Wollaston wire the
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bubbling noise will change to a hiss. Fig. 169

shows the successive stages of adjustment.

The potentiometer should now be adjusted

until the hissing noise entirely disappears.

It is always well to set the potentiometer on

the last point so that the greatest amount of

current flows through the detector and

phones. Then reduce the current.

THE MORSE TELEGRAPH ALPHABET

Having worked all these weeks or months

and finally produced with your own hands a

set of instruments which will enable you to

transmit and receive intelligible messages to

and fro between yourself and some other

worker, perhaps to you hitherto unknown,

you sit down and with palpitating heart

clamp the receivers to your ears. When
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In order to adjust a mineral detector

merely twist the crystal about until the most

sensitive spot is found, then adjust the pres-

sure of the spring. Always be sure that the

fingers are perfectly clean and free from

oily matter before handling the crystal so

as not to destroy its sensitiveness.

Efficiency in the handling of wireless in-

struments comes only with practice and ex-

perience. For convenience the two wireless

codes are here shown. The method of pro-

cedure in the actual transmission and recep-

tion of wireless messages is too well known
to readers of this magazine to bear repeti-

tion here.

In order to adjust the loose coupler first

adjust the primary by moving the slider into

the position where the desired signals are

the loudest. Then adjust the secondary by

pulling the slider handle in and out. As
soon as the best position is found pull the

secondary out of the primary until all un-

desirable signals disappear and only those

which are to be read are distinct and clear.

Further adjustments may be made by mov-

ing the handle of the variable condenser.

As soon as the message has been received

the detector should be shunted by throwing

the single point switch. The detector will

then not be thrown out of adjustment by the

operation of the transmitter.

suddenly, over unknown distances, there

comes to you those unmistakable sounds

which spell to you a message, and you are

able to answer that message with your key

—well, that is one kind of satisfaction
;
you

will wait a long time for a greater.

(The End).

Music by Wireless

In this remarkable era of progressive-

ness, it is not unusual to hear of new and

incredible things any time. The writer has

an amateur wireless station and while listen-

ing one evening a short time ago, heard

what appeared to be some one adjusting the

vibrator on his spark coil. Listening at-

tentively for a few minutes, musical sounds

began to come, and then real music, "Yan-

kee Doodle," "My Country 'Tis of Thee,"

"Nearer My God to Thee" and some popu-

lar airs being rendered by some one with a

natural talent for music.

On inquiry I found out who it was, and

he told me he made the various tones by

simply changing the adjustment of the vi-

brator.

This should be an idea for some one to

make a "wireless piano."

I. W. Whitman.
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WIRELESS QUERIES
Answered by A. B. Cole

Questions sent in to this department must

comply with the same requirements that are

specified in the case of the questions and

answers on general electrical subjects. See

"Questions and Answers" Department.

Tuning Coil Shape; Buzzer Set; Operation
of One-inch Coil

Questions.—»(A) Would a tuning coil with a

square core be as satisfactory as one with a

round core? (B) Is No. 27 S. C. C. wire too

fine for a tuning coil? (C) Recently you
described a buzzer set to work three or four

blocks. Would it be possible to send as far

as one mile, using a buzzer four times as

large? (D) Would it be better to connect a

one-inch spark coil to 110-volt mains in series

with lamps, or to build a small transformer to

cut down the voltage for the coil?—O. M.,

Allegan, Mich.
Answers.— (A) For experimental pur-

poses the former would be as good as the

latter. If to be used for long-distance recep-

tion of signals, however, we should prefer

to use a round core. The received oscilla-

tions are of comparatively high voltage and

of high frequency, and it is therefore desir-

able to avoid all sharp corners or points on

all apparatus.

(B) This wire would give good results,

but we should recommend No. 20 wire as

having less resistance.

(C) It is possible that a large buzzer

could be used to do this work, but it would

be necessary to use a large and high aerial.

(D) The use of a small transformer

would give very much better results, since

the voltage supplied to the coil would be

nearer to that for which it was made. A
voltage of from nine to twelve gives good

results.

Binding Post Connections on Tuning Coil;

Condenser Foil; Stations Near
Niagara Falls

Questions.— (A) When done winding a

single slide tuning coil, how are the binding

posts connected to the wire? (B) What is the

best kind of tinfoil for a fixed receiving con-

denser? (C) Where is the nearest high-power

station to Niagara Falls?—R. Y., Niagara

Falls, N. Y.

Answers—(A) Connect each end of the

wire to a binding post, and fasten a bind-

ing post to the slider rod.

(B) A fairly heavy foil is preferable, as

it has greater strength to withstand bend-

ing and handling.

(C) There are two stations in Buffalo,

call letters CB and BF.

Three Slide Tuner; Detector

Questions.— (A) What instruments and

what height aerial should be used in connec-

tion with a three slide tuner wound with 500

feet of No. 20 enameled wire and electrolytic

detector to receive from 500 to 600 miles?

(B) Is there any detector which is more

sensitive than the electrolytic?—D. C. F.,

Homer, N. Y.

Answers.— (A) If you also use a fixed

condenser and a good pair of 500 or 1000

ohm wireless receivers, an aerial at least 60

feet high and 75 feet long should give sat-

isfactory results.

(B) Yes, the perikon, composed of one

metallic cup holding a crystal of chalcopy-

rite, pressing against another cup holding a

crystal of zincite, in such a way that the

minerals are in contact.

Detectors; Tuning Coil; Coil on 110 Volts

Questions.— (A) Should the brass piece

which makes contact with the silicon of a

silicon detector be sharp or round? (B) Of
what does a perikon detector consist? (C)

Has the variable couo\ng tuning coil, described

in the January, 1910, issue,
_
sufficient induc-

tance to respond to commercial stations? (D)
I have spoiled the condenser of my ^-inch
spark coil. Will the coil operate satisfactorily

in connection with an electrolytic interrupter

on 110 volts alternating current, without the

condenser? (E) What flux can be used to

make solder adhere to silicon? (F) Is there

a better way to fasten silicon to a brass cup

than by soldering it?—A. B., Iron Mountain,
Mich.

Answers.— (A) The use of a sharp point

is considered to make the detector more

sensitive, but it will be found that a detector

using a round or flat terminal will stay in

adjustment longer.

(B) The perikon detector consists of a

piece of zincite held in a metal cup and a

piece of chalcopyrite or bornite held in a

similar cup, one cup being so arranged that

the mineral in it is pressed against the sur-

face of the other mineral by the action of a

spiral spring.

(C) Yes, it will respond to a maximum
wave length of about 600 meters. For longer

wave lengths use a single slide tuning coil

connected in series with the primary.

(D) Yes, unless the high voltage pro-

duced by the rapid action of the electrolytic

interrupter breaks down the insulation of

the secondary winding. The interrupter of
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the coil should be tightened so that it will

not operate.

(E) No flux is needed. The cup is

heated until it will melt solder, which is

then placed in it. Remove the cup from the

flame when nearly full of solder and just

before this solidifies press the silicon into it

and hold it in place until the solder cools.

(F) Yes, instead of solder use Wood's

metal, composed of four parts bismuth, two

of lead, one of tin, and one of cadmium.

A. C. Dynamo on Wireless Coil; Conductor
for Transformer

Questions.— (A) I have an A. C. dynamo of

75 volts and 27 amperes capacity at 100 cycles.

Will this operate the open-core transformer

described in the December, 1910 issue, and
what changes will be necessary in the trans-

former? (B) What number and what size glass

plates should be used in a condenser for this

transformer?—G. C E., Arbuckle, Cal.

Anszvers.—(A) The generator will oper-

ate the transformer, and no changes will be

necessary, The reactance coil will allow

any adjustment of current which may -be

desired.

(B) The plate condenser described in the

September, 1910, issue under a High-Power
Wireless Equipment will give good results

with this transformer.

Phosphor Bronze Aerial

Question.—Is a single strand of No. 14 phos-
phor bronze wire as satisfactory in an aerial

as a No. 14 stranded phosphor bronze wire?

—

G. S., New York City.

Anszver.—No; because the stranded wire

has a much larger surface, and consequent-

ly offers less resistance to the high fre-

quency currents.

Transformer Rating; Contacts for Crystal
Detectors

Questions.—(A) One-half kilowatt wireless

transformers are listed at $30 and upward,
and are not guaranteed for over fifty miles at

best, while one concern lists a ^2 K. W. trans-

former coil with electrolytic interrupter at less

than $10, and they guarantee it to send 100

miles with an aerial 100 feet high. How is this

explained? (B) How far would the JA K. W.
transformer coil send with six-wire aerial fifty

feet high? (C) What are the best contacts

for silicon, carborundum and molybdenite?

—

F. G. A., Fayette, Mo.
Anszvers.—(A) The transformer is an in-

strument which is standard among the

American commercial wireless telegraph

companies, and, in general, is a well de-

signed and well built instrument. The
transformer coil is a spark coil without an

interrupter, and was brought out to sell to a

class of trade who prefer a cheap apparatus
to an efficient one.

In regard to guarantees, it is merely
necessary to look into the commercial stand-

ing of the guarantor to discover what the

guarantee is worth.

(B) We have never heard an authorita-

tive report of such a coil sending over fif-

teen miles under any conditions. It is not

the length and size of the spark within the

station that counts for transmitting. A
spark }i inch long might transmit three

times as far as one two inches long.

(C) Carbon gives very good results with
silicon and carborundum, and the molybden-
ite detector is made with a brass point.

Test Tube Condensers; Detector Trouble;
Aerial

Questions.— (A) Are test-tube condensers
satisfactory having tinfoil on the outside and
a solution of salt in water inside? (B) I am
using an electrolytic detector, but the acid eats
up the wire as fast as I put it in. Why is this?

(C) Will No. 16 copper wire, such as bought
at hardware stores on spools, be all right for
my aerial?—H. C. C, Gainesville, Fla.

Anszvers.—(A) Yes, for small coils. You
would need ten of the standard size tubes

for your one-inch spark coil.

(B) The Wollaston wire, which is used

in these detectors, consists of a very fine

platinum wire coated with silver. The
platinum wire is so small that it is prac-

tically impossible to see it. You should

lower the wire into the acid until you hear

a click in the receivers, and then wait for

three or four minutes until the acid dissolves

the silver coating off the wire. The poten-

tiometer should then be adjusted until a

very slight hissing sound is heard, when the

detector will be ready for use. If it is im-

possible to reduce the hissing to a low
amount, use less battery on the potentio-

meter.

(C) Yes; it will give good results.

Tube Variable Condenser
Question.— (A) What should the clearance

be between the two tubes of a variable con-
denser for receiving? Does the size of the
tubes make any difference as to efficiency as

long as the difference in diameter is correct?
—R. D., Washburn, Wis.

Answer.-— (A) The clearance should be

as small as possible, so long as the tubes do

not touch. All other conditions being the

same, if the clearance is reduced one-half

the capacity will be doubled.
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First Electric Generator.

Question.—When and by whom was the

electric generator invented? Was this ma-
chine a direct current machine or an alter-

nator?—J- D. B., Rusellville, Ky.

Answers.—Faraday believed that Arago's

disk of copper whirling near a magnet had

a current induced in it. Accordingly Fara-

day set to work to collect this current and

make it flow through a wire. He placed

the copper disk between the poles of a mag-

net (see cut) and connected wires to a

galvanometer. One wire from the galva-

nometer was connected to the shaft of the

disk, while the end of the other wire was

held against the disk as it was revolved. The

galvanometer needle was deflected show-

ing a current to be flowing and thus Faraday

FARADAY'S ELECTRIC GENERATOR

in 183 1 took the first step towards estab-

lishing the principles involved in building

the dynamo. In 1833 Saxton and Clarke

placed bobbins of insulated wire on an axis

and spun them in front of steel magnets

and obtained alternating current. In 1867

Siemens and Wheatstone suggested a coil

of wire rotating between the poles of an

electro-magnet embodying the idea of the

series dynamo. Gramme applied the idea

of Siemens to Pacinotte's ring thus produc-

ing the first ring armature and also the

first dynamo capable of giving strong cur-

rent. This was in 1868.

Resistance of Various Metals; German Sil-

ver Wire

Questions.— (A) Please give the approxi-

mate electrical resistance of various metals as

compared with copper. (B) When speaking

of German silver wire which kind is referred

to if the per cent is not mentioned?—B. L.,

Chicago.
Answers.— (A) Assume the resistance of

copper to be represented by 1, the resistance

of the following metals is indicated by com-

parison as follows: Aluminum, 1.5; plati-

num, 6 ; Norway iron, 7 ;
pure nickel, 7 ; soft

steel, 8; ferro-nickel, 17; 18-per-cent Ger-

man silver, 19; manganin, 24; 30-per-cent

German silver, 28 ; climax, 50 ; nichrome, 60.

(B) Eighteen-per-cent German silver

wire.

Battery Terminals in Salt Water.

Question.—Which terminal or lead from a

storage battery will give off bubbles when
placed in a solution of salt water?—W. W.
H., Clay Center, Kansas.

Answer.—The negative. The greatest

number of bubbles collect on the electrode

to which current is passing through the

electrolyte, or at the kathode.

Magnets

Questions.—(A) What is a natural mag-
net? (B) A compound magnet?—C. S.,

Chicago.
Answers.— (A) A natural magnet is the

name given to loadstone, a magnetic min-

eral found in the natural state.

(B) A compound magnet consists of a

number of single magnets separately ma

netized and bound together in a bundle

g-



Licenses Under Patents—Definition: Form

and Execution; Implied License
By OBED C. BILLMAN, L. L. B., M. P, L.

Licenses—Definition.—A license in pat-

ent law is a transfer of any interest in a pat-

ent less than that conveyed by an assign-

ment ; that is, any transfer which does not

pass to the transferee either the entire mon-

opoly under the patent or an undivided part

thereof, or the entire monopoly within and

throughout a specified territory. The owner

of a patent has three distinct rights under it

which he may dispose of either together or

separately, namely; the right to make the

patented article, the right to use, and the

right to sell. A grant, although exclusive,

which does not convey all these rights, is a

license ; as for example, a grant of the right

to make only; or the right to use; or the

right to sell ; or the right to use and sell, but

not to make ; or the right to make and use

and grant to others to make and use, but not

to sell ; or the right to make and sell, but not

to use. So also the right to make, use, and

sell the patented invention for a specified

purpose only, or an exclusive right within

certain territory, with a reservation to the

grantor of the right to sell articles of his

own manufacture therein, or to revoke the

agreement, is a mere license.

A License is a Mere Waiver by the

licensor of all claims for damages for what

would otherwise be an infringement by the

licensee.

Form and Execution — No Particular

Form of Words is Necessary to constitute a

license; any act or language which confers

upon the licensee the right to use the patent,

which use would otherwise be unlawful, is

sufficient.

Writing or Recording Unnecessary.—
Licenses and contracts affecting patent

rights not amounting to assignments need

not be in writing, nor recorded.

Implied License—In General.—A license

under a patent need not be express, but may

be implied or inferred from the relations and

acts of the parties. Whether a license will

be implied, or its extent if implied, will de-

pend upon the peculiar facts of each case,

the question being whether or not the cir-

cumstances are such as to estop the owner

of the patent from asserting infringement.

A license may be inferred from the acqui-

escence by the patentee in one use of the

patent and his acceptance of compensation

for such use.

License Implied from License. — A li-

cense to make certain use of a patent may
carry with it by implication the right to

make other use not expressly granted. In

general a license carries with it whatever

further license may be necessary to make
the license granted effectual. Thus the grant

of a right to use a patented invention may
carry the right to make the thing to be used.

So where one sells a patented article which

can be used only in connection or combina-

tion with another patented invention belong-

ing to him, a license to make such use of the

latter invention may be implied. But the

sale of a patented article does not ordinar-

ily import the vendor's permission to use

it in such a way as to infringe another pat-

ent belonging to him.

License Implied from Sale of Pat-

ented Article.—The purchaser of a pat-

ented article from the patentee or other

person authorized to sell ordinarily acquires

by his purchase an unrestricted right to use

or sell the patented article.

Extent of Right.—By such sale the spe-

cific article sold is wholly removed from the

monopoly, and the purchaser, although from

a territorial assignee or licensee, may use or

sell the article anywhere. The purchaser

acquires also the right to repair the article

purchased, but not to construct a new one.

Purchaser Bound by Stipulation in

License.—It has been held that the pur-

chaser of a patented machine from a licensee

is bound by condition and restrictions as to

the use of the machine contained in the li-

cense of which he had notice.

License Before Patent.—It is provided

by statute that "every person who purchases

of the inventor, or discoverer, or with his

knowledge and consent constructs any newly

invented or discovered machine, or other
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patentable article, prior to the applica-

tion by the inventor or discoverer for

a patent, or sells or uses one so con-

structed, shall have the right to use

and vend to others to be used, the specific

thing so made or purchased, without liabil-

ity therefor." In order to come within this

provision the machine or other article must

have been either purchased from the in-

ventor or constructed with his knowledge

and consent; a fraudulent or surreptitious

purchase or construction is insufficient.

But when purchased from or made with the

consent of the inventor, the particular arti-

cle is set free from the monopoly. The

right may be exercised only in respect to the

specific thing made or purchased, and does

not include a general right to use the inven-

tion.

In Case of Inventions by Employees.—
Where an employee makes an invention in

the course of his employment and at the re-

quest and with the assistance of his em-

ployer, and permits the employer to use such

invention without making any claim for

compensation, a license for such use will be

implied. On the other hand, an implied

promise to pay a reasonable compensation

for such license may also be inferred from

circumstances.

Extent of License.—The implied license

to an employer, if it relates to a process,

-

ordinarily authorizes him to practice the

process during the whole period of the pat-

ent; but if the invention is of a machine,

only the specific machines that have been set

up during the period of the employment are

covered by the license. If the patented arti-

cle is a product, to be used Li quantities, the

unlimited use during the period of employ-

ment may raise an implication of an un-

limited license, as in the case of a process.

Invention by Government Employees.

—Where an invention is made by an officer

or employee of the United States in the di-

rect course of his employment and at gov-

ernment expense, the United States acquires

the right to its use without liability to the in-

ventor. In such case there is an implied li-

cense for such use, and no contract for com-
pensation will be implied. It seems, how-
ever, that in such case the government ac-

quires no further right to or interest in the

invention than the right to manufacture and
use it for its own purposes without lia-

bility.

NEW BOOKS

Things a Boy Should Know About Wire-
less. By Thomas M. St. John. New York

:

Thomas M. St. John. 1910. 126 pages with
109 illustrations. Price, $1.00.

A book written to interest a boy in wire-

less by giving some of the theory and nu-

merous drawings and diagrams to simplify

the points discussed.

How to Use the Electric Light With Econ-
omy. By Frederic H. Taylor. New York

:

Spon and Chamberlain. 1910. 76 pages with
fifteen illustrations. Price, 25 cents.

A handbook for users of electricity for

lighting or heating, which gives in a non-

technical way information and little points

that mean economy and efficiency when ob-

served.

The Anschutz Gyro-Compass. Kiel, Ger-
many: Anschutz & Co. 1910. 110 pages
with 45 illustrations.

This book explains the principle, construc-

tion and practical use of the Auschutz gyro-

compass. The opening pages are devoted

to a history of gyroscope experiments, fol-

lowed by a description of how a compass

is made and operated on the gyroscope

principle.

Electrical Contracting. By Louis J. Auer-
bacher. New York: McGraw-Hill Book
Company. 1910. 150 pages with 225 illus-

trations. Price, $2.00.

A book written for the wireman and con-

tractor, giving him practical hints upon

shop system, estimating, wiring construc-

tion and methods and hints on getting busi-

ness. The author aims to follow under-

writers' rules.

Mathematics for the Practical Man. . By
George Howe. New York: D. Van Nos-
trand Company. 1911. 143 pages with 42

illustrations. Price, $1.25.

This work assumes that the mathematical

knowledge possessed by those who study it

extends only over the subject of arithmetic.

It aims to give the student a fundamental

notion of higher mathematics by beginning

with algebra, then treating of the elements

of geometry, the simplest elements of

trigonometry, logarithms, coordinate geom-

etry, and concludes with 25 pages of ele-

mentary calculus. The book may serve to

show the earnest student or engineer what

the higher branches are like and whet his

appetite for more.



ON POLYPHASE SUBJECTS
;Sl-ag^^^yo*:^o^&^

/T*:K^^£-I^^^^ \MM&mM

From far oft" India comes a letter from

Mr. Bhattacharya, of the city of Cuttack.

PoDular -^ e ^ a<^ seen a coPy °f Popu-

Electricity LAR Electricity Magazine
Around the and wished to subscribe to it.

World "it
-

1Sf indeed, a matter of

great regret," he says, "that many useful

American publications are not made known
in India. I shall be glad to represent you

in this part of India, and can devote a part

of my time."

This letter suggests to us that possibly

American readers of the magazine would
be interested in knowing what foreign coun-

tries are represented on our subscription

list. So we are giving the following list,

which indicates that Popular Electricity

is read pretty nearly all over the world.

The magazine reaches : Arabia, Aus-
tralia, Bermuda, Brazil, British West
India, Canaries, China, Canada, Cuba, East

Indies, England, France, Germany, Greece,

Holland, Hawaii, India, Ireland, Italy,

Japan, Korea, Kusai, Mexico, Philippines,

Porto Rico, Russia, South Australia, San
Domingo, Spain, Switzerland and Turkey.

There have been made in France experi-

ments in the distillation, with the electric

arc, of various metals and
Vaporizing metalloids.

Iron One authority concludes,

as the results of these re-

searches, that there exists no known sub-

stance which cannot be distilled in our

laboratories.

The ebullition of iron is very difficult to

produce, yet one experimenter claims to

have distilled 400 grams of iron in 20
minutes with an electric current of 1,000

amperes at a pressure of no volts. In all

cases, it is said, the vapors of the metals

condense in the form of a crystalline dust,

possessing all the chemical properties of

those metals when reduced to the form of

powder.

The French experiments are thought to

throw light on the probable temperature of

the sun, where iron and the other chemical

elements exist in a state of vapor. The
maximum temperature of the electric arc

is about 3,500° C. But, owing to the

greater pressure produced by gravitation on

the sun, it is probable that the temperature

of ebullition of the elements there is higher

than on the earth.

The fact that the effective life of incan-

descent electric lamps is much longer with

clear than with ground glass
y ear

bu ib s mav De explained as

LoH\ f°ll0WS:
s s A thin deposit of carbon is

formed on the interior surface of the bulbs,

and this absorbs a certain portion of the ra-

diation from the filament. When the glass is

clear the light passes straight through, suf-

fering a definite loss from the carbon film.

When the glass is frosted the light under-

goes many reflections in the interior of the

bulb from the innumerable facets, and at

each reflection it loses something on account

of the obstructing film. The consequence is

that the total amount of loss is much
greater with ground glass than with clear

glass. One series of experiments showed
that the filament lasts as long in the one

kind of bulb as in the other.

The successful operation of an electric

furnace, especially in a commercial proc-

ess, where heat must be ap-
Furnace r , ,

,

_. , plied on a large scale, is
Electrodes

r
,

&
-, .

' ; .

not so easy as it might

seem to be at first thought.

The cost often makes the use of electricity

prohibitive and this point is well illustrated

in the matter of making electrodes for big

furnaces. Arc lamp carbons are not hard

to make, but the construction of an electrode

24 inches in diameter and 120 inches in

length is costly, and under present methods

requires a good knowledge of both mechan-

ical and chemical engineering. The field

is open for an inexpensive method for mak-
ing large electrodes. .
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SHORT CIRCUITS
Teacher (to new scholar)—"How does it hap-

pen that your name is Allen and your mother's
name is Brown?"

Little Lad (after a moment's thought)—"Well,

you see, it's this way. She married again and
I didn't."

"Since you got married you are late every morn-
ing," complained the boss.

"Well," explained the breathless clerk, "I have
to button up the ashes and shake down a shirt-

waist and carry out the furnace every morning,"

Here is one of Senator "Bob" Taylor's favorites:

"A congressman named Johnson, from Indiana,
called an Illinois representative a jackass. Called

to order for an unparliamentary expression, he
said: '"While I withdraw the unfortunate word,
Mr. Speaker, I must insist that the gentleman from
Illinois is out of order.' 'How am I out of order?'
yelled the Illinois man 'Probably a veterinary
surgeon could tell you,' answered Johnson, and
that stayed in the record."

Why is an aeroplane called l 'She?" was asked of

Mr. G. S. Bennett, the secretary of the Kansas City

Aviation School.

"I can guess several reasons," said Mr. Bennett,
"one reason is that aeroplanes have wings and
wings only grow on female angels." Another reason
they are called 'She' is because aeroplanes have
extra ribs and more ribs than a man. Then every
aeroplane has 'stays,' and as men don't wear stays

or corsets in this country, you see its furnishings

are of the feminine type. All aeroplanes have to

have a lot of cloth—high priced goods to get them
up in the world and this is too true of the 'she

sex. Men are needed to care for and manage all

aeroplanes as they are inclined to follow off some
side wind fad, that they meet up in the air. The
main reason that aeroplanes are called 'she, how-
ever, is because of the way they act. Uncertain,
contrary, obstinate at a time when you expect so

much from them. Everything Is most favorable

—

wind dies down—the motor runs smooth—a crowd
out to see her go up—and she won't go up an
inch, 'just because.' "

* * *

A Western physician received the following from
a brother physician:

"Dear Dock: I have a pashunt whose physical

sines shows that the windpipe has ulcerated off

and his lungs have dropped into his stumick I

have given hym everything without effeckt his

father is wealthy honable and inflooenshial as he is

a member of assembly and god nose I don't want
to loss hym what shall I do ans by return male.

Yours frat,
"DOC TISHBEIN."

"Beastly function, isn't it?"

"Yes"
"Our hostess is the limit, isn't she? Do you

know her?"
"Yes; she's my wife."

The teacher had offered a prize for the best

essay, the subject to be "The Reward of Laziness."

When the compositions were handed in it was
found that one boy had submitted a sheet of blank
paper. He won the prize.

Stewardess—Madam, I've attended to you the

best I know how, supplied every want, but you are

still unsatisfied. What do you want now?
Seasick Passenger—I want the earth.

"My husband is particularly liable to seasickness
captain," remarked a lady passenger "Could
you tell him what to do in case of an attack?"

"'Tain't necessary, mum," replied the captain.

"He'll do it."
* * #

A Londoner owning a country place near the
capital engaged a stable boy. During his last stay

at the place the owner did not see the boy for

several days. Finally, however, having special need
of the lad, it occurred to him that the stable hand
was not exactly "on the job."

"Where the deuce do you keep yourself?" de-

manded the master of the place. "I don't believe

I've seen you since you were engaged. Have you
been asleep all this while?"

"Yes, sir," was the unexpected response "I

thought that was what you wanted, sir."

"What I wanted!" exclaimed the employer,
amazed. "What are you driving at?"

"Well, sir," exclaimed the lad, "your advertise-

ment said you wanted a boy of sixteen to sleep on
the premises."

Jones: Can you imagine anything worse than to

bite into an apple and see a worm?
Smith: Yes, to bite into an apple and see half a

worm.

"How often, my good man," said the stranger
at the wayside station, "do the trains stop here?

"The trains stop here," said the sour station

porter, "only once. After that they start."

A weather-beaten damsel, somewhat over six feet

in height and*with a pair of shoulders proportion-

ately broad, appeared at a back door in Wyoming
and asked for light housework. She said that her

name was Lizzie and explained that she had been

ill with typhoid fever and was convalescing.

"Where did you come from, Lizzie?" inquired

the woman of the house. "Where have you been?

"I've been workin' out on Howell's ranch," re-

plied Lizzie, "diggin' post holes while I was gittin

my strength back."
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Common Electrical Terms Defined
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In this age of electricity everyone should be versed in its phraseology. By Studying this page from month
to month a working knowledge of the most commonly employed electrical terms may be obtained.

,vvj

Differential Winding.—Two coils so

wound that when the circuit is closed the two
are in opposition, the current going through
them in opposite directions.

Dimmer.—Either a rheostat or a choke coil

used to control the brilliancy of the incandescent

lights on a circuit. A rheostat is used on di-

rect current circuits and a choke coil on alter-

nating current systems. Dimmers are com-
mon in theatres where they are set up in a

sort of bank with projecting handles each of

which control a set of lights.

Dipping Needle.—A magnet mounted on a

bearing in such a way that it will move ver-

tically if set in the earth's magnet meridian and
take the direction of the earth's magnetic lines

of force.

Direct Current.—An electric current which
flows in one direction only.

Discharge.—The equalization of the poten-

tial between the terminals of a condenser when
the resistance of the air between breaks down
or when a conductor is connected from one to

the other. Applied also to the action of a

storage battery while giving out current.
Discharger.—A curved

conductor with terminal
knobs and an insulated

handle, used to discharge
a Leyden jar. Also called

discharging tongs. (See
cut.)

Distortion of Field.—
The lines of force from
the field poles of a dynamo
are bent out of their nat-

ural shape when the ar-

mature is revolved, be-
cause the armature on starting becomes itself

a maker of lines of force which become a part
of the field. The field of a motor is also bent
out of shape or distorted when the motor is

running.
Distributing Board.—A board usually of

slate or marble to which electric mains are
brought and from which branch circuits are
taken off. Such a board has the necessary fuses
and switches mounted upon it.

Distributing Box.—In an underground con-
duit system a street box into which the main
line wires pass and from which service wires
are taken off to supply nearby buildings.

Distributing Switches.—Switches in an
electric power plant enabling the various bus-
bars and machines to be connected up to sup-
ply different parts of the system as required.
Double Break Switch.—A knife switch in

DISCHARGER

DOUBLE BREAK SWITCH

which contact is made by the blade swinging in

between two pairs of springs. (See cut.)

Double Car-
bon Arc Lamp.
—An arc lamp
provided with
two sets of car-

bons so that

when one pair

burn out the

other pair are

switched into
service by the

lamp mechan-
ism.

Double
Fluid Theory.
A theory that electricity is a fluid.

Double Pole Switch.—A switch having
two blades attached to one handle, and con-
nected so that both sides of a circuit are
opened or closed at the same instant.

Double Throw Switch.—A switch having
jaws for the blade so placed that by throwing
the switch one way one circuit is closed, or by
throwing the switch the other way a different

circuit may be closed. (See cut.)

Drag.—T h e

pull exercised

by a magnetic
field upon a
conductor mov-
ing through it

or upon an
armature re-

volving in it.

Drip Loop.—
A looping
down of the

a building s o

DOUBLE THROW SWITCH

wires just as

that rain will

not be car-

ried in but

will flow to

the lowest
part of the

loop and drip

off. (Sec
cut.)

Duct .

—

Used in re-

ferring to the

compartments
for carrying
wire in a sub-

way or tun-

nel.

they enter

OR/PLOOP.

DRIP LOOP
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Some forty years ago the settlers just

west of the town of Utica, 111., carried their

wheat and corn to be ground to a little old

mill standing on the banks of the Pequam-
sagin creek, which adds itself to the Illinois

River farther down in the valley. Two
boys, Eli Crosiar and Henry Grove, used to

watch the old mill wheel turn, and go swim-
ming in summer and skating in winter at

the mill pond.

But the mill was finally abandoned. The
wooden part of the structure fell into decay.
Some of the old stone and mortar walls,

however, remained to mark the spot. Water
gradually washed away the dam until the
Creek, released from its captivity, wound
its way down the ravine just as it had done
before the white man tamed it.

Years went by, but the two boys remem-
bered the mill. One became the owner of
the 320-acre dairy farm, including the site

of the old structure. The other manages
the Electric Light and Power Company at

Utica, and with the renewal of the friend-
ship of old days arose the question of mak-

ing use of the water in the creek to generate
electricity for service on the farm, the story

of which is here told with the intent of help-

ing readers of Popular Electricity who
are similarly situated to do likewise.

The first thing to do in developing the

power was to determine the quantity of

water available. This was solved by using
a weir. This weir was constructed as

shown in the illustration and with the table

may be used in any case to determine the

number of cubic feet of water available in

any small stream. The way to proceed is as

follows: A board long enough to reach
across the stream with each end in the bank
is put in place. Cut a notch in the board
deep enough to pass all the water, and long
enough to reach about two-thirds the

way across the stream. This consti-

tutes a weir-dam. The bottom and
ends of the notch (B) in the board
should be beveled on the down-stream
side, leaving the upper edge almost sharp.

The stake (E) should be driven into the

bottom of the stream several feet from the
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THE WEIR METHOD OF MEASURING THE FLOW OF A STREAM

board, on a level with the sharp edge of

notch (B). The level of the top of this

stake can be easily found, when the water is

beginning to spill over the notch.

Inch.

1

2

3

4

5

6

7
8

9

10

11

12

13

14

15

16

17

18

19

20

31

22

23

24

.40

1. 14

2.09

'A

•47

I.24

2.23

3-37

4.67

6.09

7.64

9-31

11.08

12.95

14.92

16.99

19.14

21.37

23.67

26.06

%
55
1.36

2.36

3-52

H. %
• 74

i-59

2.63

"3.83

5.18

6.65

8.25

9.96

11.77

13-67

15-67

17.78

19.97

22.22

24.56

26.97

29-45

31.98

34.60

37-28

40.04

42.84

45.71

48.65

%
.83

1.71

2.78

3-99

5-36

6.85

8.45

10.18

12.00

13-93

15.96

18.05

20.24

22.51

24.86

27.27

29.76

32.31

34-94

37-62

40.39

43.20

46.08

49.02

% %
1.03

1.96

3-07

4.32

5-72

7.25

8.86

10.62

12.47

14.42

16.46

18.58

20.80

23.08

25.46

27:89

30.39

32.96

35-6o

38.31

41.09

43-92

46.81

49.76

.65

1.47

2.50

3.68

5-oi

6-47

8.05

9-74

"•54

13-43

15-43

17-52

19.69

21.94

24.26

26.66

29.14

31.66

34.27

36.94

39-69

42.49

45.38

48.28

•93

1.83

2.92

4.16

5-54

7.05

8.66

10.40

T2.23

I4.16

16.20

18.32

20.52

22.79

25.I6

27.58

30.08

32-63

35-27

37-96

40.73

43-56

46.43

49-39

3.22

4.50

5-90

7-44

9.10

10.86

12.71

14.67

16.73

18.87

21.09

23-38

25.76

4.84

6.28

7.84

9.52

11. 31

13.19

15.18

17.26

19.42

21.65

2T97
26.36

28.82

3^-34

33-94

36.60

39-34

42.13

45.0c

47.9»

28.20

30.70

33-29

35-94

38.65

4»-43

44. 2&

47-1*

28.51

31.02

33-61

36.27

39.00

41.7S

> 44.64

>|47.55

When the water has reached its greatest

height, a careful measurement can be made

of its depth, from the top of the stake to the

surface of the water. The dotted line (C)

represents the level or top of the running

water, and the distance between this line or

level of water and the top of stake gives the

true depth or spill over the weir-board; be-

cause if measured directly on the notch, the

curvature of water would reduce the depth.

The surface of water after passing away
from the board should not be nearer the

notch (B) than ten or fifteen inches, de-

pending on the size of stream and quantity

of water flowing.

The nature of the channel above the board

should not be such as to force or hurry the

water to the board ; but must be wide be-

yond the ends of the notch and deep enough

below the bottom of the notch to allow the

water to approach the notch quietly. If it is

otherwise, there will be a larger quantity

forced over the notch than the weir table

accompanying this article indicates, and con-

sequently unreliable results will be ob-

tained.

The weir table contains figures 1, 2, 3,

etc., in the first vertical column ; these in-

dicate the inches depth of water running



POPULAR ELECTRICITY 291

over weir-board
notches. Frequently

the depths measured
represent also frac-

tional inches, be-
tween i and 2, 2 and

3, and 3 and 4, and so

on. The horizontal

line of fractions at

the top represents

these fractional parts

of an inch by eighths

for all depths from
one to 25 inches. Each
of these results is for

only a one-inch width
of weir. To estimate,

therefore, for any
width of weir, the re-

sult obtained for one-

inch width must be

multiplied by the

number of inches con-

stituting the whole
horizontal length of

weir.

In applying the weir to the Pequamsagin
creek and allowing the notch to be 20 inches

wide, the water measured 5^4 inches over
the stake. Referring to the first vertical

THE HEADRACE

column in the table

and choosing five and
taking the fraction

34 at the top where
the vertical column
meets the horizontal

the square gives 4.84

as the number of cu-

bic feet of water per

minute passing for

each one inch of the

weir width, conse-

quently 20 times 4.84

gives nearly 97 cubic

feet of water per min-
ute available.

Having found the

water available, the

water marks on the

old head race, some
of which yet survived

in a dilapidated con-

dition, indicated that

a 17-foot head could

be obtained by build-

ing a dam on the site

of the old one. Accordingly a concrete
structure was determined upon, as the right

sand for its construction could be obtained
from a hillside a few rods away. A wooden

PULLEY AND BELT WHICH TRANSMITS THE
POWER TO THE DYNAMO

THE DYNAMO
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ARRANGEMENT OF THE- PENSTOCK AND
TURBINE

form was built from bank to bank across the

bed of the stream and capable of receiving

cement to form the dam which is 130 feet in

length along the top, eleven feet in height,

measuring from the center of the bed of the

stream to the top of the wall, and 24 inches

thick. The picture shows the dam after

completion and also a concrete brace on the

lower side.

A rather amusing problem and yet one

that gave the builders some trouble before

it was solved was how to close up a 24 by 24

inch hole left in the wooden form and also

in the concrete at the lowest point of the

dam for the water to flow through during

construction. A heavy board somewhat

larger than the opening was prepared and

felt tacked upon it where it would come

against the edge of the opening. While two

men crowded this against the opening from

the lower side others filled in with cement

on the upper side of the dam. The water

rose too rapidly for the two men to keep the

board in position and the concrete was

washed out. The next scheme succeeded.

The same board was placed over the open-

ing on the upper side of the dam and a five-

inch cylinder of wood having a one-inch hole

through it was laid in on-the-lower -side.
;
.of

the opening to take away any water leaking

in around the edges. Cement was filled in

about the cylinder and as soon as this hard-

ened a wooden plug was driven into the

one inch hole and the dam was now water

tight.

The headrace is of concrete and is five

feet deep by 4^2 feet wide and terminates in

a penstock at the power house. At both

ends of the race are metal bar screens to

prevent leaves, sticks, etc., from entering

the penstock. The penstock is made of

about an 18-inch tube of tile set vertically

and terminating in an elbow into the casing

about the wheel. This tile is surrounded by

concrete as is also the casing and the 17-

inch Sampson turbine wheel.

A 40-inch horizontal metal pulley on the

verticle shaft of the turbine conveys its

power to a vertical wooden pulley on the

generator by a belt making a quarter turn

and this operates very satisfactorily and

docs away with shafting and bevel gears.

This generator is a direct current Fort

Wayne "Wood" rated at twelve kilowatts

and 220 volts at 950 revolutions per minute.

The power house is constructed partly of

stone and mortar and partly of wood. From

the generator which is set solidly upon two

8 by 10-inch timbers, two No. 2 wires run to

fuses upon the wall and thence through

A SECTION OF THE TRANSMISSION LINE
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TRANSMISSION LINE CROSSING THE STREAM

porcelain tubes to glass insulators on

wooden brackets on the outside of the build-

ing, thence to the pole line. Number 2 bare

copper is used on the pole line. Enclosed

cartridge fuses are installed on the main

line wires at the power house, the main

switch being upon the switchboard up at

the house. A Garton lightning arrester is

installed on each line wire just inside the

power house and the ground wire securely

connected to the metal of the waterwheel.

Two more arresters are placed on the last

pole before the line wires enter the house,

the ground wire for these being run to the

pipe of a nearby deep-well oump. Before

the two sets of arresters

were installed some

trouble was experienced

from lightning, but since

this protection was added,

there has been no mishap.

The poles of the line are

of oak ranging in length

from 20 to 25 feet and are

set about four feet in the

ground. Wooden cross-

arms having one metal

brace and glass insulators

carry the wires. The third

wire seen on the middle

insulator of the pole runs

from the field of the dy-

namo to a rheostat on the

switchboard at the house,

from which point the

field current is controlled.

The switchboard which

is of Fort Wayne make
is of slate substantially

mounted on iron posts and

secured two feet from the

wall by iron braces. Upon
the board are mounted a

metal-clad voltmeter and

an ammeter. The main
line wires from the power

house connect to 65-am-

pere fuses and a main
service switch. From two

small copper bus-bars on

the back of the board one

circuit is taken off through

fuses and a 50-ampere

switch for motor circuits.

Another circuit through

fuses and a 35-ampere switch controls the

lighting circuits, branch circuits being pro-

tected by small porcelain encased cartridge

plug fuses. The switchboard is situated in

a room off the sitting room, for Mrs. Crosiar

is "chief engineer" of the plant and besides

regulating the voltage she starts and stops

the generator by an ingenious arrangement

shown in one of the illustrations.

A handwheel and a grooved metal wheel

are used to operate a wire rope which runs

through blocks on the poles from the house

to the plant. At the plant this rope runs

into the power house and around a grooved

wheel on a horizontal shaft having at the

WHERE THE WIRES ENTER THE HOUSE
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other end a bevel gear. The vertical shaft

from the bevel gear regulates the opening

and closing of the vanes of the wheel in the

penstock and the flow of water to the wheel

may be thus started, stopped or regulated.

By means of push-buttons and bells located

in the barn corn-crib, creamery, etc., and in

the case of the cow-barn a dinner bell hung

on the outside, Mrs. Crosiar is kept in-

formed of what is wanted by prearranged

signals and knows when motors are to be

started or shut off and when the field rhe-

ostat on the switchboard needs attention.

The total cost of the equipment is as fol-

lows

:

Powerhouse $ 115-00

Dynamo 245.00

Turbine wheel and 40-in. pulley 205.00

Repairing old headrace and
tailrace 225.00

Building Penstock 200.00

Pole line and wire 175.00

Switchboard 78.00

Dam 450.00

Total $1,693.00

The above does not include motors, cream

separator and other apparatus which Mr.

Crosiar states made the entire cost of the

plant and equipment reach $2,500. His

friends sometimes tell him that this is a

good deal of money to invest in such a plant,

but he usually gets even by telling them that

this represents his automobile money.

In the house electricity has been made to

do everything possible. The dwelling is a

large typical two-story farm house with

tungstenBoth

are provided,

where liable

rough usage.

and

the

to be

The

METHOD BY WHICH MRS. CROSIAR STARTS
AND STOPS THE TURBINE

SWITCHBOARD WHICH IS LOCATED IN THE
FARMHOUSE

recessed porches. The waring is knob and

tube work, some of the boards on the second

floor being removed to run the circuits.

Number 14 B. & S. gauge rubber covered

wire is used on concealed work. Where

knobs and tubes could not be used, the wires

are fished in loom from outlet to outlet.

carbon filament lamps

latter being installed

subjected to shock or

voltage being 220, and

1 10-volt lamps being used, the circuits are

wired so that two lamps are in series.

Every room is provided with a heavy cur-

rent receptacle into which may be placed an

attachment plug for a 1500-watt luminous

radiator or the vacuum cleaner. The radia-

tor proved its usefulness this past spring

during the baby's sickness when the room

was kept warm and at an even temperature,

and was lighted without the obnoxious

fumes of an oil lamp.

Mrs. Crosiar does her ironing with an

electric iron and of the convenience of elec-

tricity says: "I have once or twice been

obliged to use the ordinary flatiron to do the

ironing and I can assure you that it is then

that the housework drags. At first the elec-

tric iron was new to me but now I am lost
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without it. I do my iron-

ing when the plant is sup-

plying current for some

other purpose also. And
the luminous radiator is

one of the handiest things

to move to a cold room in

the fall or spring and

saves coal and fussing

with a stove."

In the outbuildings lights

and switches are scattered

about where convenience

dictates. The grain house

uses its share of current.

When a wagon load

of corn is d ri v e n in

upon the floor the rear

wheels are stopped on
AN ELECTRIC MOTOR RUNS THE PUMP

the

into

the

MOTOR DRIVEN VACUUM PUMP FOR THE
MILKING MACHINES

certain boards. By turn-

ing a handwheel on the

wall the rear wheels of

wagon are lowered

the floor, and with

end board of the

wagon removed, the corn

runs out the rear end and

through a trap-door open-

ing in the floor into a big

hopper below. This hop-

per terminates in an ele-

vator similar to those

used in grain elevators.

This elevator is run by a

nine horsepower motor

and conveys the grain to

the second floor, where

an adjustable

metal spout the grain is put into bins.

On the second floor also is located a feed

grinder which is motor driven, the ground

feed being stored in second-floor bins ter-

minating in spouts on the first floor from

which the feed is taken in bags when
needed. Mr. Crosiar also uses the grain

elevator to load grain on the wagon. Each
bin in the building is equipped with a -spout

leading to the grain hopper in the base-

ment. Grain from any bin desired is let

into the hopper and the grain elevator then

carries it up and drops it through an ad-

justable spout into the wagon.

through MOTOR OPERATED CHURN AND SEPARATOR
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COMFORT BY THE ELECTRIC RADIATOR

Just outside the grain barn stands a circle

saw which may be belted to the motor in the

barn to cut the winter's wood.

A short distance in the rear of the farm-

house is the creamery containing a large

galvanized iron water tank near the ceiling,

a cream separator, a big churn and shelving

for the electric milking machines. Upon a

platform from a side wall is a three horse-

power motor which runs a jack shaft. From
this shaft is operated the cream separator,

grindstone and churn. The churning is done

twice a week with an average of 80 pounds

of butter to the churning, which at present

is disposed of at around 30 cents a pound or

close to $25.00.

In the yard between the creamery and

house is a deep well pump driven by the

creamery motor by means of a shaft and

belt shown in the picture. Throwing a lever

on the pump in one direction pumps water

into the creamery tank; throwing the lever

in the other direction the water is pumped
into a tank in the house.

THEY RATHER ENJOY BEING ELECTRICALLY
MILKED

MOTOR OPERATED GRAIN ELEVATOR

But it was nearly four o'clock, almost

milking time. Loading the two milking ma-

chines and milk pails into a two-wheeled

handcart, we made our way to the cow-barn

where long rows of stanchions are ready to

receive the heads of the cows to be milked.

Over across the creek on the grassy hillside

26 Jerseys roused themselves at the call of

"Co-boss" and as if in mute approval of

"milking the electric way" hurried across

the creek and up the hill, each taking her

right place in the barn. Stepping to the cor-

ner of the barn Mr. Crosiar rang a bell

which summoned the "chief engineer" at the

house to the switchboard and in half a min-
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ute current was on the line to supply the mo-

tor running the vacuum pump for milking.

Four cows were milked at a time and seemed

to enjoy the process.

Garlands for Telephone Poles

The unsightly appearance of telephone

poles in residential neighborhoods can be

BEAUTIFYING A GUY WIRE

modified until they are actually things of

beauty by planting morning glories about

the base. In this case the guy wire was
decorated in this novel manner, but often

the poles are covered in the same way. A
mass of beautiful flowers and green foliage

suspended in this way is an ornament

rather than an eyesore to any street.

Circus Uses Electric Sign

An electric sign as a part of a circus

equipment is something out of the ordinary.

A circus touring this country carries an

electric sign which is erected upon the roof

of some building wherever the circus re-

mains longer than a day in the town. Tung-
sten sign lamps are used, and a flasher

causes these to show a bareback rider and
horse outlined in rapid motion.

How Earthquakes Record Time

Man long ago found out that in order to

get at many of Nature's secrets he must
contrive some plan of catching her at work
while he himself slept, or was busy with

other occupations. The numerous auto-

matic instruments that we now possess, such

as thermometers that register with a pen

the variations of temperature, without in-

terruption by day or night, have been in-

vented to supply this want of a sleepless

eye in the service of science. Among these

inventions is one devised in Italy to make
earthquakes and earth tremors record, in

clock time, the instant of their own oc-

currence.

Everybody knows that a seismograph is

an instrument in which a delicately sus-

pended pointer marks the oscillations due

to any shaking of the earth's surface. Can-

cani added to the seismograph a contriv-

ance by means of which every earthquake

shock makes, together with the telltale

drawing of its own oscillations, a photo-

graph of the face of a chronometer, there-

by recording its exact time of occurrence.

This is affected with the aid of an in-

candescent electric lamp, connected with a

circuit which is only closed when a shock

affecting the seismograph causes a lever to

form the electric connection. The face of

the chronometer is thus brilliantly il-

luminated for the fraction of a second, and

the position of its hands is photographed

upon a sensitive plate exposed for the pur-

pose. The instant the shock is over

the instrument automatically adjusts itself

in readiness for the next disturbance.

Is the Earth Electrically Charged?

According to investigations made by M.

Brunkes in the vertical shaft of a mine at

Messeyx, in France, there may be static

charges or earth currents of which scientists

have not been aware. This experimenter

found that by running wires between points

170 and 500 feet below ground he could

detect a potential difference of from two-

fifths to one-half a volt between these

points, the voltage being highest at night.

The tests are to be continued in deeper

shafts and may throw some new light on the

hidden forces that have long been at work,



/bqriecte

Surpassed in size by only three cathedrals

in the Old World, St. Peter's in Rome, and

those of Milan and Seville, and the greatest

church edifice in this country, the Cathedral

of St. John the Divine at Morningside

Heights, New York Gity, was dedicated on

April 19th with religious pomp seldom seen

in this country. Although it has been under

construction for a score of years, to-day

only the crossing, choir, and sanctuary with

the three adjoining chapels are finished.

But from this one may gather to a great de-

gree what the completed structure will look

like when it is finally completed some 30

years hence. Over $6,000,000 has been ex-

pended on the work and yet the gigantic

structure rising over 100 feet above the

smoke and din of the huge city at its feet

stands "only in the rough," so to speak.

When it is finally completed it will be the

only church edifice in this country that will

stand comparison with the ancient cathe-

drals of Europe.

It is hardly possible for the reader to

realize the immense size of this first great

American cathedral. But when he ponders

over the fact that a ten-story building of

considerable size could be placed in the

sanctuary and still not appear to be cramped,

he can realize the immense proportions of

the building. While the structure on com-

pletion will take its place as the fourth

largest in the world in point of size, it will

be first when the question of modern con-

veniences and electrical illumination is

raised.

It has been the custom for the cathedrals

of Europe to be dimly and somewhat gloom-

ily lighted, simply because it seemed to be

impossible to devise a lighting scheme that

harmonized with and did not detract from

the massive architecture and perspective of

these impressive domes. Because of this

fact the public has grown to consider the in-

efficient and crude methods of lighting in

these cathedrals of other countries as con-

tributing to their religious atmosphere. In

the Cathedral of St. John the Divine the

architects and promoting Episcopal faith

have pursued the broad-minded course of

adapting every convenience that the hand

of man has devised along either electrical

or mechanical lines to their needs without

regard to the timeworn customs. The result

has been truly wonderful. The great organ

situated in the sanctuary, the largest in the

world, peals forth its thunderous notes with

air compressed by electric motors. The

great dome, crossing and archways com-

mencing with barely a glimmer of light at

the pressure of a button grow into dazzling

brightness as the battery of "dimmers" be-
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low allow the full current to flow through
the hundreds of lamps which illuminate the

church with even more splendor by night

than by day.

One of the most generally believed fal-

lacies in regard to the lighting of buildings

is the notion that daylight is the ideal and
that all that can be accomplished with arti-

illumination of the cathedral is an excellent
example of this flexibility of the electric

lighting system. As seen by the two pic-

tures of the dome, during the day the col-

umns and the reredos behind the altar stand
out almost glaringly, while the beautiful

dome is too dimly lighted to show all of its

grandeur. But at night the lighting easily

ELECTRICAL ILLUMINATION BRINGS OUT THE FEATURES OF THE DOME BETTER THAN
DAYLIGHT. THE PICTURE ON THE LEFT WAS TAKEN BY SUNLIGHT AND

THE ONE ON THE RIGHT BY ELECTRIC LIGHTS ONLY

ficial lighting is the simulating or reproduc-

ing of daylight effects. With electric light-

ing developed to its present stage this is not

the case. Plans can now be made for a

definite, unchangeable intensity of the light

and one that will not shift in direction from
hour to hour. Moreover, the light can be
thrown where it may be most needed, in-

stead of having the direction of the light

and the consequent difference in promi-
nence of various parts of the interior de-

pend on the location of the windows. The

allows the dome to have its proper share of

prominence without detracting from the

beauty of the lower portions.

In the cathedral the only sources of illum-

ination are two strips of reflectors, ingen-

iously concealed behind the sanctuary pier

and over the tympanum of the huge arch

120 feet above the floor. Tungsten lamps

spaced one foot apart are used in these re-

flectors and the effect is as if a group of

powerful search-lights were trained on the

huge columns and colossal dome. An in-
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teresting feature of this installation is the

clever scheme for the relamping of the re-

flectors worked out by the engineer, James

R. Moore, with the aid of I. P. Frink. So

great is the height of the sanctuary piers

and tympanum of the arch that it proved

impossible to relamp by ordinary means.

It was impossible to build a scaffold each

time the lamps were renewed, and ex-

tremely inconvenient to do so by means of

swinging baskets. The difficulty was over-

come by the installa-

tion ot a complex sys-

tem of tracks, with

suitable switching ar-

rangements whereby,

by means of an auto-

matic windlass, any

one of the six sections

of the arch can be

lowered to the floor

after being snapped

out on the track, re-

lamped and again
whisked back to its

proper position.

In the section at

the apex of the dome
which is close to 200

feet above the floor, a

small hole is made in

the brickwork, so that

a person above the

dome may reach the

lamps of the top sec-

tion as they pass back

and forth. That this

comolicated mechan-
ism works with such

precision that not a

panel of the silver

plated corrugated glass, which is used as a

reflecting surface for the reflectors, has been

broken in raising and lowering the various

sections, is proof of the efficiency of the in-

genious device.

One of the most difficult problems of the

installation was the installing of the re-

flectors. In any building, practically the

final work is the installing of the lighting

equipment, and for this reason, when the

cathedral was ready for the placing of the

reflectors, all the scaffolding for the dome

had been taken down. It was necessary,

therefore, for the men to work in swinging

baskets, fastened only by means of iron pegs

driven into the brickwork of the dome. As
much of the work was considerably above

the height of 100 feet, ordinary electricians

were unable to install this work, and it was

necessary for a man to have both practical

knowledge in electrical devices and more or

less the experience of a steeple jack. The

installing of the reflectors consumed a

period of three months and formed an inter-

esting and novel sight to the visitors.

The choir and sanc-

ILLUMINATION OF THE CHOIR AND
SANCTUARY

iuary are lighted

chiefly by the strips

hidden behind the
piers and numerous
pockets in the floor

are also placed in the

mosaic tiling of the

choir and sanctuary

floor wherever fix-

tures are apt to be de-

sired. The strips used

in lighting the sanc-

tuary are in 24 foot

sections and on each

side of the piers are

68 tungsten lamps
rated at sixteen can-

dle power each.

A unique feature is

involved in the light-

ing of the canopies

surrounding the stalls

of the clergy. A num-

ber of openings are

made in the canopies

covered by glass of

the same color as the

canopy and oak wood
of which the screens

are constructed. These glass covered open-

ings are entirely invisible by day on ac-

count of their color and finish, but at night

21 lamps hidden in these openings shine

through with a surprisingly beautiful ap-

pearance.

The control of the lighting of the choir

and sanctuary, which is easily the most im-

portant feature of the installation, is ef-

fected through special remote control

switches. The control is centralized in a

push button board in the rear of the choir

screens, and other switches are located to

one side of the great organ, thus giving the
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organist also control of the lighting of the

choir. A pilot lamp near the push button

serves to show whether all or part of the

lamps are in circuit and whether the auto-

matic switches are open or closed before

starting the motor that actuates the "dim-

mers."

A Jack-in-the-Box Mast

The new Fontana steel mast may be

called on to produce effects which are al-

most sensational. By simply turning a

crank a strong steel column shoots up into

THE FONTANA STEEL MAST CLOSED

the air, bearing two men, a light gun,

searchlight or wireless apparatus to a

height of 70 or 80 feet, and it descends

again as quickly as it rose. It is the inven-

tion of German engineers, and is the object

of much attention in army and electrical cir-

cles at present.

It finds quite a number of uses in the

electrical field, and one of these is for wire-

less telegraphy where a mast carrying an

aerial wire can be raised at a moment's no-

tice. Such a mast takes up very little room

FONTANA STEEL MAST EXTENDED

and can be carried about by hand or on a

wheeled truck. No doubt it will soon be

fitted on a special automobile. We could

imagine it as entering into a thrilling tale

where an officer suddenly appears on the

spot and projects a powerful searchlight

which gives the clue to some mysterious

affair or else sends a wireless message.

What is new about the Fontana mast is

that it does not telescope, but is made up of

four thin steel bands each wound on a drum.

When the four drums are turned, the bands

rise and form a hollow steel column by

means of their interlocking teeth, and at

the same time this is strengthened by light

steel disks which act as brace plates and are

fitted on automatically as the mast rises, so

that the whole is very strong and will carry

a great weight. This is a new principle

which does not seem to have been used up

to the present.



Five Epoch-Making Electrical Inventions
By ELMER E. BURNS

V. WIRELESS TELEGRAPHY

The earliest form of telegraph was wire-

less. The semaphore signal described in

the first article conveyed the message with-

out wires. At an earlier time the only tele-

graph known was a bonfire on a hilltop.

Whether a bonfire or a semaphore was used,

light was the conveyor of the message. The
receiver was the human eye. Strangely

enough the wireless telegraph of today uses

an exactly similar form of radiation. At
first the world was amazed that a message
could be sent and received without connect-

ing wires. The relation between the light

from the bonfire and the radiation from the

wireless sending apparatus was not seen be-

cause the human eye could discern the one
but not the other. It was not strange that

the light from the bonfire should go out in

all directions and so convey a message
wherever the receiving party might be, not

strange because common. It was strange,

almost surpassing belief, that the radiation

from an electric discharge should go out in

all directions without wires to guide it.

This is no fanciful comparison. Light

and electro-magnetic radiation are one and
the' same thing. Faraday with the vision

of a genius first caught a glimpse of this

truth. With him it was only an intuition.

Early in his career Faraday suggested that

vibrations, which in a certain theory are

assumed to account for radiation and

radiant phenomena, may occur in the lines

of force which, he said, connect particles of

matter together. What Faraday saw by in-

tuition, Maxwell demonstrated to a practical

certainty. It is not true as sometimes stated

that Maxwell proved that light waves and

electric waves are identical. What he did

prove was that an electrical disturbance

such as that sent out from a stroke of light-

ning or a Leyden jar discharge travels

through space in the form of waves with

a speed equal to that of light.

The speed with which light travels had
been carefully measured and was known to

be 186,000 miles in a second. Before elec-

tric waves had been detected by instruments

of any kind, Maxwell proved mathematical-

ly that such waves travel with the same
speed as light waves. This made it highly

probable that electric waves and light waves
are of the same kind. When it was shown
later that electric waves act in every respect

like light waves the identity was established.

Light waves and electric waves differ only

in length, as ripples on a pool differ in size

but not in kind from ocean waves. Sixty

thousand of the shortest light waves follow-

ing one after the other occupy the space of

an inch. One electric wave may be many
miles in length.

Maxwell knew that electric waves can be

reflected, that they are bent on passing

through certain substances as light is bent

on passing through the lens of a telescope.

He knew that an electrical discharge such
as a discharge from an electrical machine
or a Leyden jar is not a discharge in one
direction but a rapid surging back and
forth. It consists of many discharges fol-

lowing one after another so rapidly that

they appear to be one discharge. It is an
alternating discharge changing direction

millions of times in a second. This alter-

nating discharge produces a disturbance

which travels in the form of waves through
space.

All this was known before electro-

magnetic waves, or as they are more com-
monly called electric waves, were detected
by any instrument. It was known how to

produce such waves of any desired length
from a foot to many miles and how such
waves are produced in nature up to thou-
sands of miles in length.

It was not enough to know that from
every stroke of lightning, from every dis-

charge of a Leyden jar or electrical ma-
chine there goes forth a strange invisible

light, a form of radiation of the same nature
as the light which affects our eyes but con-
sisting of longer waves. To capture these

waves and make them produce effects that

the eye could see or the ear could hear was
the next step to be taken. This first step
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toward the practical application of electric

waves in wireless telegraphy was the work

of Heinrich Hertz, professor of physics in

the technical high school at Karlsruhe, Ger-

many. A prize was offered in 1879 to the

scientist who should successfully conduct

a certain electrical investigation. Hertz at-

tempted the investigation but at first with-

out success. He was alert, however, for

anything relating to the subject which had

to do with electric radiation. While in

this state of mind he was performing lecture

experiments with a pair of Reiss's spirals,

short flat coils of insulated wire. He noticed

that the discharge of a small Leyden jar or

a small induction coil passed through one

of the spirals caused a spark to pass across

a small gap in the other. This observation

was the experimental starting point of wire-

less telegraphy. Here were electric waves

producing a visible ef-

fect. Hertz followed

the clew by placing

conductors of different

forms in the path of

the electric waves, con-

ductors in which he be-

lieved there might oc-

cur electric oscillations HERTZ > S receiver
induced by the waves.

The transmitter used by Hertz was a

static electrical machine, the two knobs be-

tween which the discharge took place being

connected to two large spheres in order to

intensify the waves. The receiver was a

circle of copper wire with a small spark

gap. The electric waves passing over the

circle caused a surging of electricity in the

wire like that in the discharge of the trans-

mitter. This surging was strong enough to

break across the spark gap and produce very

small sparks. This was an important re-

sult. It proved by actual observation the

existence of electric waves which Max-

well had proven by mathematics. It was

the beginning of wireless telegraphy.

But Hertz did not stop with a proof of

the existence of electric waves. He meas-

ured the length of waves from different

sources. He showed that the waves travel

in straight lines like light, that they cannot

pass through metals but are reflected by

them, that a plate of metal forms a screen

behind which there is an electric shadow be-

cause the electric waves are stopped by such

a screen as light is stopped by any opaque

object. He showed that electric waves can

pass through wooden doors and stone walls.

A stone wall is transparent to electric waves

as glass is transparent to light. He made

a prism of pitch weighing 1,200 pounds and

found that electric waves are bent on pass-

ing through such a prism as light is bent

on passing through a glass prism.

The receiver used by Hertz was not suit-

able for a practical wireless telegraph. A
more sensitive detector was needed. The

first detector with sufficient sensitiveness

was the coherer invented in a practical form

by Edward Branly of the Catholic Univer-

sity of Paris. Coherer action was probably

discovered by Varley in England. Varley

employed a coherer as a proctection for tele-

graph apparatus. He found that finely pow-

dered charcoal will not conduct any appre-

ciable current at low tension, but at high

tension the particles cling together making

good electrical contact and forming a bridge

across which the current freely passes. He
constructed a 'lightning bridge" of carbon

particles so that under the high pressure of

a lightning stroke the discharge would take

place across the bridge and not through the

telegraph instrument.

An Italian professor, Calzecchi-Onesti,

made further discoveries concerning the co-
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herer principle, and Professor Branly, tak-

ing Onesti's observations as the starting

point, developed the coherer and discovered

the fact, vital in wireless telegraphy, that

the conducting power imparted to filings by

electric waves can be destroyed by simply

shaking or tapping them.
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The action of the coherer might be lik-

ened to a peculiar form of electric welding.

Under the influence of the electric waves

the metal filings used in the Marconi co-

herer are made to stick together, or cohere,

temporarily so that they form a good con-

ductor of the electric current. A battery

current flowing through the coherer gives

the signal. This battery current may be

made to ring a bell or give any form of sig-

nal desired. The battery current has noth-

ing to do with the cohering of the filings.

In fact the battery may be connected to the

coherer after the electric waves have caused

the filings to coherer and the current will

flow readily, giving the signal as before.

Cohering action may be seen in many
forms. A room may be cleared of smoke by

a very strong electric charge. If an electri-

fied rod of glass, sealing wax, or ebonite is

brought near a small fountain which rises

from a smooth round orifice and breaks into

a jet of fine spray, the spray will cohere

and fall in great drops of water. Perhaps

the shower of large drops that sometimes

precedes a thunder storm is the result of

cohering action.

In 1895 Popoff, in Russia, made experi-

ments with an apparatus very similar to

that of Marconi. One purpose of PopofF's

work was a study of the electricity of the

atmosphere. For this purpose he used an

"exploring rod," a wire extending upward
a considerable distance. PopofT's exploring

rod was the origin of the antenna of the

present day wireless equipment.

There were predictions of a telegraph

without connecting wires before the time

of Marconi. The possibility of using elec-

tric waves in space telegraphy was suggest-

ed by Professor Threlfall of Sydney, Aus-

tralia, in 1890. In 1892, Sir William Crooks

said, referring to electric waves : "Here is

revealed the bewildering possibility of tele-

graphy without wires, posts, cables, or any

of our present costly appliances." The dis-

coveries already discussed provided the ele-

ments of such a telegraph. There was need-

ed a man who should combine the elements,

increase their power, and prove the prac-

ticability of telegraphing by means of elec-

tric waves. This was the work of Marconi.

Though others had discovered the essential

elements, and predictions of the invention

had been made, we are justified in regarding

Marconi as the inventor of wireless tele-

graphy. A dream is not an invention if it

ends in a dream. A device mechanically

perfect but which does not meet practical re-

quirements is not an invention in the real

sense. The man who first makes a thing

practical is the true inventor.

Guglielmo Marconi was born in Italy,

his father Italian, his mother Irish. It was
on his father's estate near Bologna, Italy,

that he set up his first wireless telegraph.

He had studied for a short time in the Uni-
versity of Bologna, becoming familiar with
the work of Hertz and others and coming
under the personal influence and inspiration

of Professor Righi. It was Professor

Righi's oscillator that Marconi at first used
in his sending instrument. In this oscil-

lator the spark passed through oil instead

of through air. He used a modified form of

Branly's coherer shown in the figure. The
pole pieces were of silver and the space be-

tween them was filled with a mixture of six-

teen parts of nickel and four of silver, pow-
dered. He used the relay and the antenna,

both of which had been used by Popoff. In-

numerable details, however, had to be

worked out to give the apparatus sufficient

power and sensitiveness for practical work.

Marconi patented his invention in Italy in

1895, but not receiving sufficient encourage-

ment there he went to England and con-

MARCONI'S FIRST COHERER, ACTUAL SIZE

tinued his experiments until he had de-

veloped his system to a commercial basis.

His first experiments were in London over

a distance of 100 yards and through several

walls. A little later he sent messages over

a distance of two miles. This was in 1896.

In May, 1897, he sent messages across the

Bristol channel. In 1898, when the Prince

of Wales was confined to his yacht by an
accident, communication was kept up be-

tween the Prince and his royal mother by
means of Marconi apparatus. But Mar-
coni's great ambition was to telegraph

across the Atlantic. For this purpose he
had a powerful station erected at Poldhu,

Ireland. Another station was established at

St. Johns' Newfoundland. At the latter
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station the aerial wires were held up by a

kite which was lashed about by the wind. It

was in this decisive test that Marconi's in-

ventive genius was displayed. He knew
that the distance could be increased both by

increasing the height of the aerial wires and

increasing the power of the oscillator. He
had discovered the law that governs the re-

lation between height of antenna and dis-

tance ; namely, that the distance increases

very nearly in proportion to the square of

Doubling the height of the

the sending distance about

as great and so on.

public doubted and said it

Marconi knew that

Cooling Water for a Power Plant

height.the

wires makes
four times

Though the

was only imagination,

The sprays of water in the foreground of

the accompanying picture are not fountains

to beautify the surroundings of this power
plant, although they may have that appear-
ance. They are a means of cooling the con-

densing water for the big steam turbines

in the station.

The plant is at Chattanooga, Tenn. Its

location is such that a supply of cold water
for the condensers could not be obtained

cheaply, so in the old plant the engines were
run "non-condensing," as the engineers say;

that is, the exhaust steam was allowed to

escape into the air.

COOLING THE WATER FOR THE TURBINE CONDENSERS

the experiment was successful. A message
had traveled over the ocean. This was in

December, 1901. It was not long until com-
mercial messages were sent. The first

official wireless message across the Atlantic

was from President Roosevelt to King Ed-
ward on January 19, 1903. The first paid

messages sent by wireless passed between
Lord Kelvin and Lord Tennyson in Eng-
land, in 1898.

At this point we may say that the begin-

ning stage had passed and the wireless tele-

graph had entered upon its commercial
career. There have been many develop-

ments in the decade and a half since Mar-
coni's early experiments in England ; new
receivers and other new devices have come
into use. Three other important systems are

competing with that of Marconi, but this is

a story of beginnings only and may here be

brought to a close.

In the new plant steam turbine generators
were installed, and as a great deal more
power can be obtained from them if they
are allowed to exhaust into a condenser
some means had to be devised for cooling

the circulating water in the condensing sys-

tem.

For this purpose a reservoir was con-

structed in a vacant lot close to the station

and pipes carrying a group of 46 spray noz-

zles, which discharge the hot circulating

water from the condensers into the air in

the form of a fine spray, were led over the

pond.

This arrangement admits of rapid evapo-

ration and cooling of the water, the latter

falling to the pond, to be lifted by centri-

fugal pumps and used over again. The spray

nozzles discharge at the rate of 150 gallons

per minute, requiring a pressure of 15
pounds.



Problems of the Circus Electrician

Just as American energy has made pos-

sible the traveling circus on its present scale

of magnitude so has American determina-

tion and ingenuity overcome the handicaps

that for a long time barred electricity from

the tented show. The up-to-date circus is

now making use of electrical power for il-

lumination (by means of both arc and in-

candescent lights) in all its departments and

it is predicted that it is only a question of

time until the current will also be called

upon to perform other functions,—notably

in connection with the operations in the

circus kitchens and the circus laundry.

The circumstance that makes the use

of electricity by the road show unique from

every standpoint is found in the nomadic

character of the enterprise. It is not so

much that the exhibition is housed in tents,

although that does supply a few problems of

itself. The rather unstable character of

the shelter would be a minor matter if the

circus were located at one site for, say a

fortnight or a month at a stretch. Indeed

we see on every hand electricity successfully

used for illuminating and power purposes

by small shows, carnivals, merry-go-rounds

and similar amusement projects which are

carried on under canvas but on sites that

are occupied for weeks at a time. Under

such circumstances regulation electric light

poles are erected and the necessary current

is obtained from wires led to the scene by

the local commercial electric company or by

tapping the lines of an adjacent trolley sys-

tem.

With the great traveling circus, however,

the situation is vastly different. Save in ex-

ceptional instances performances are given

every day in a different town or city. And

it must be apparent that it can only be by

virtue of the liveliest work on the part of

all hands that a vast tented city can be

leveled after an evening performance con-

cluding at eleven o'clock, the para-

phernalia placed on cars, transported a

distance of anywhere from 50 to 150

miles by rail, unloaded and re-erected

at a new site ere nine o'clock in the

morning at which hour the morning

parade claims the attention of prac-

tically the entire force of employees.

And as though such a hop, skip and jump

existence were not enough to baffle the

electrical engineer, there is the further

necessity for triumphing over all sorts of

weather conditions,—even to the ex-

tremities of tornadoes and floods.

Thus when one stops to think of it for

a moment he will be inclined to give liberal

measure of credit to the plucky and re-

sourceful electricians who have made an

electric plant an asset of the Twentieth

Century circus.

The showmen who first conceived the

idea of taking advantage of electricity to

illuminate circus grounds and tents origi-

nally planned to simply carry the necessary

poles, cables, lamps, etc., and to depend for

current on a local power company in each

city visited. However, investigation and

experience demonstrated that this scheme

had certain disadvantages from the stand-

point of the circus management and thus it

came about that the up-to-date show of the

first rank is now rendered independent be-

cause it carries its own electrical plant

complete.

The most interesting feature of this

portable electric lighting system is the

power house on wheels. When traveling

to or from the circus grounds, drawn by

eight or ten horses, this great red wagon

does not differ in outward appearance from

the other heavy circus vans such as are

employed for the transportation of tents,

seats, etc. But when the wagon is in place

close beside the "big top," as the main tent

is dubbed in circus parlance, and the sides

are raised there is a sudden transformation

which is emphasized when four immense

water tanks are placed in position beside the

wagon. The entire interior of the wagon is

given over to a 40 horse-power gasoline en-

gine operating a 30 kilowatt generator,

giving direct current.

The generator wagon with its contents

weighs between twelve and fourteen

tons and is with the single exception

of the wagon which carries the center

poles, the heaviest vehicle in the cir-

cus outfit. However some marvelous
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feats have been performed in getting it

over weak bridges and moving it on muddy

roads. Occasionally when a circus "lot"

is very soft or muddy and there is a paved

street adjacent the portable power house is

stationed at a convenient point on the

street, there being sufficient cable at hand

to meet such . an emergency. However,

that is a rare occurrence. Ordinarily there

is no occasion for ultra-rapid work on the

part of the electrical force in making prep-

arations to turn on the current inasmuch as

there is no need of illumination until the

hour for the evening performance but it

is seldom that more than one hour to one

hour and a half is required to complete

preparations for service and in one instance

a record of 34 minutes was established as

the total elapsed time between the arrival

of the generator wagon on the ground and

the turning on of the current.

Electrical illumination in a circus such

as Ringlings' is twofold. The primary

system for which the power house on

wheels supplies current consists of 32 flam-

ing arc lights of 3,500 candle power each.

Four of these arcs are mounted on stand-

ards in the vicinity of the main entrance

to the big show and the side shows whereas

the remaining 28 arcs are located in the

"big top" or main tent where the circus

performance takes place, illuminating the

rings and stages, the hippodrome track

surrounding them and the seats which have

an aggregate capacity of 14,000 to 15,000

spectators. The electrical cables and most

of the supports for the arc lamps are carried

on the center poles of the big tent and this

makes it necessary for the electrical line-

men of the circus to work early and late.

They must be on hand in the gray dawn to

attach their paraphernalia to the big sticks

ere they are hoisted into position as the

first task of tent raising and similarly they

must be on hand to detach the cables, etc.,

when the poles are leveled at midnight as

the final operation in the proverbial silent

folding of the tents.

The second function of the fly-by-night

electrical plant of the modern circus is to

furnish current for some 75 32-candle-

power incandescent lamps that are placed in

the menagerie tent and inside the wagons

occupied by the ticket sellers. In the

menagerie the incandescent lamps have

solved a problem that long perplexed show-

men and have conferred the greatest kind

of a boon by making it possible to illu-

minate the interiors of the animal cages.

To put oil lamps in proximity to the straw

on the floor of the cages was not to be

thought of and on the other hand gasoline

or other open-flame illuminants endangered

the wooden cages to say nothing of madden-

ing the animals. And yet it was almost

imperative to place some sort of an illum-

inant inside the cages if evening spectators

at the show were to be enabled to get a

satisfactory view of the animals. The in-

candescent lamps have pointed the way

out of the dilemma very nicely. An average

of three lamps are placed in each cage.

They are readily installed, adjusted or re-

moved; they do not annoy the animals nor

endanger them as would a sputtering open

flame and yet they serve the double purpose

of showing up the wild beasts to advantage

and also of keeping them awake at night,

always a problem for the keepers in the old-

time poorly lighted tents.

The circus carries heavy electrical cables

of varying lengths. The cable which leads

from the power plant to the "big top" is

800 feet in length and others are 600, 400

and 300 feet respectively. They are handled

expeditiously by means of reels mounted on

wheels, suggestive on a large scale of the

familiar reels used for garden hose. The

cables are never strung on poles but are

laid on the ground. Often they are

dragged into position over stony ground or

laid through the mud but they seem to

stand an inordinate amount of hard usage.

Where the cables cross parts of the circus

grounds where there is heavy traffic it is

customary to "bury" them. This process

would probably cause any painstaking elec-

trical engineer, who had never been in the

show business, to gasp in astonishment. A
shallow trench is dug in an incredibly

short space of time ; the cable is dropped in,

and the earth is shoved back in place. The

cable is duly buried but it is at a depth of not

more than six inches below the surface of

the ground. However, this has its ad-

vantages when the cable is to be taken up

in a hurry.

It might be supposed that the breakage of

lamps in circus service would be appalling

but this is not the case. To be sure there

have been nights when a big show was

struck bv a hurricane when every lamp in
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both the big tents was shattered but then

again in ordinary practice there have been

instances where an arc light globe has seen

two months of continuous service ere it

met with mishap. However, all these globes

are covered with a protective network of

heavy wire which saves them somewhat

when the whole tent structure is swinging

and swaying on a windy day. No large

surplus stock of globes is carried—perhaps

no more than a dozen or two arc lamp

globes—the circus people depending on ob-

taining these as needed from supply houses

en route. The arc lamps are packed for

transportation in heavy wooden cases, four

arcs to the case. The circus also carries

a couple of electric searchlights for emer-

gency use on dark or stormy nights when
all other means of illumination fail and

when they are likely to prove of great as-

sistance in connection with the lowering of

the tents, the loading of wagons, etc.

The circus makes use of a gasoline illu-

minating system as well as the electric

lighting plant, the same force of about 40

men looking after both installations. The
gasoline lights are preferred for certain

more or less isolated locations on the show

grounds to which it would not be worth

while to lay a cable. The time-tried gaso-

line equipment has also been continued by

conservative showmen with the thought

that it would save the day should electricity

ever fail. It may be explained that any

misgivings on this score are not to be at-

tributed to any lack of confidence in elec-

tricity for circus uses but simply to the sus-

picion that the best of gasoline engines will

"balk" occasionally. As a matter of fact,

however, the gas engine driven electric

plant has performed splendidly in the face

of all sorts of conditions. Last season the

plant of the world's biggest circus was in

constant operation for five months without a

breakdown, although on one memorable oc-

casion the gasoline engine was operated for

25 minutes with a perilously scanty supply

of water—a hint of the exigencies which

constantly confront the circus electricians.

give the proper amount of general illumin-

ation with the maximum amount of illumin-

ation on the roadway over which it is sus-

pended. It is used in connection with tung-

Parabolite Street Lamp Reflector

The Benjamin street lamp reflector which
goes under the name "Parabolite" is de-

signed according to scientific principles to

THE PARABOLITE STREET LAMP REFLECTOR

sten incandescent lamps now so frequently

used with success for street lighting. In

general the light rays are thrown down-

ward on the roadway but the shape of the

trough like reflector is such that they are

directed mostly in a broad line in the di-

rection of the road but are shut off from the

sides.

How Far Can Time Clocks

be Scattered?

Factories and schools commonly have a

large number of clocks scattered through

the building and actuated in unison by bat-

teries connected with a single master clock.

This plan has gradually been extended to

include clocks located at considerable dis-

tances from the controlling timepiece and

recently the celebrated English electrician,

Sir William Preece, made an investigation

to see how effective such timing systems

work at a distance. His conclusions show
that with the methods already in common
use, a single master clock can readily

actuate 500 clocks strung along 50 miles of

wire.
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Every factory, large or small, has its

visitors. Some come because they are

acquainted with the proprietor or manager,

and make the inspection a sort of social

function; others because they are in the

vicinity, and it is a free show. Undoubtedly

many are impelled by a real desire to in-

crease their knowledge of the industry.

In one of the great machine manufactur-

ing plants devoted to electrical appliances,

visitors are constantly being received from

all parts of the world. These are chiefly

scientific or technical men, deeply interested

not only in the processes of manufacture,

but also in the scientific development of new
apparatus. Large bodies of students from

technical colleges are frequently conducted

through the works, the parties sometimes

numbering as high as 75 or 100. Inter-

preters are always available for the recep-

tion of any foreign visitors : men from near-

ly every European country being engaged

on either the office or engineering staffs.

When a visitor or a party arrives, one or

more young men from the engineering force

take them in charge ; a very necessary step,

when it is considered that no less than 54

great buildings, in which operations are

carried on, are comprised in this great plant.

To the guide selected, these tours afford

excellent opportunities for broadening his

knowledge of the works, for seeing the

numerous changes which are continually

occurring, for becoming familiar with new
designs in apparatus and incidentally mak-
ing many pleasant and valuable acquaint-

ances. No matter how much the guide may
know about the apparatus, he will find he

knows it far better after he has explained

its operation to some interested and persist-

ent sight-seer.

It very often happens that the visitor

who knows the least about electrical matters

will ask the stiffest questions and make the

most disconcerting remarks. It is rather

staggering, for instance, after you have

made your clearest and most concise ex-

planation of the phenomena of the flow of

electricity through a wire as you understand

it, shown the visitor many devices for meas-

uring it, machines for making it and others

for "burning it up" as one man expressed

it, to be met with the comforting remark

:

"After all, Mr. , you don't really

know what electricity is !" A way to retal-

iate on that is to inquire of him, if a knowl-

edge of the true cause of gravitation would

make a load of bricks any lighter when they

fell on him. The average working elec-

trician worries no more about the nature of

the force he handles than he does about the

doctrines of Confucius. He knows that both

will keep.

One of the linemen demonstrates this by

the recital of past experience : "When I

worked on a third-rail line at Hartford, the

boss says, says he : 'Youse fellows don't care

where the juice comes from or where it

goes ; all you got to care about is

where to get it and where not to get

it ; so you Hinnissey keep your crowbar

offen that third-rail, or you'll have a beauti-

ful shor-rt circuit, and a pirate-technical

display that'll make yer so blind ye'll not tell

bad whisky from water the next six

months.'
"

Any man doing escort duty is expected by

the visitor to be a walking information
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WOULD A KNOWLEDGE OF THE TRUE CAUSE
OF GRAVITATION MAKE A LOAD OF

BRICKS ANY LIGHTER?

bureau; to tell offhand what the company's

stock is quoted at that morning; which jobs

are piece-work, and which on day-rates;

where the company buys the sand for the

foundries and if a man gets hurt who takes

him home; how many calls per day are

made over the shop phones, and what do

they do it for; when a man was killed

last, and how; whether mica is the same as

isinglass; how long the girls usually work

in the insulating department before they

get married, and why there are so many en-

gineers in the great office when there are

only two engines to run.

One matter which gives the average

visitor no little concern is the rate of wages

paid in the various departments. This is a

difficult question to answer, and a guess is

inevitable. One guide speaking of this said

:

"I always make the amount as liberal as I

dare: first, because if you've got to give

figures you may as well make them big

enough to be impressive ; and second, if the

boys overhear you it pleases them to know

that their rate is so high even if they don't

get the money."

If these, or hundreds of similar questions

cannot be answered without reserve or hesi-

tation, the visitor, who may be a very im-

portant customer, goes away feeling that

some information is withheld for special

reasons, or that his conductor is unacquaint-

ed with the job. Very often, however, such

questions can be switched off onto a fore-

man on that particular job, and some satis-

faction obtained, or at least a little recrea-

tion in roping another man into the dilemma.

There are visitors and visitors. One will

want to rush the trip as he does his noon

lunch. He sees the greatest variety of ma-
chine tools in the United States gathered

under one management, and when he is

through he doesn't know what one of them

does. Another will so thoroughly and crit-

ically examine, that the day closes with but

one-quarter of the works having been

viewed.

One gentleman from Canada, who had

but four hours to devote to his visit, halted

at one of the first machines he saw—a sim-

ple turning lathe—and devoted half an hour

to silently watching its operation. This was
tedious for the guide, who finally got him

started down through the great shop, 600

feet in length. As they reached the end and

were stepping out to visit another building,

the visitor stopped and said : "Would you

mind if we went back and had another look

at that first machine?" They went back

and he watched it for fifteen minutes longer.

"What do you do with these shavings?"

he inquired.

SAY YOU HINNESSY, KEEP YOUR CROWBAR
OFFEN THAT THIRD RAIL

"Send them over to the foundry to be

melted up," was the reply.

"Well, say ! I think I could invent a ma-

chine which would cut those shavings a

heap sight quicker than that."

One young engineer, whom we'll call

Steve, because his name is something else,
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is frequently detailed for this service on ac-

count of his lund of information and his

clear and lucid manner of explanation. His

experiences are naturally extensive and

varied.

On one occasion he escorted a guest from

the West ; a light haired little gentleman

who seemed duly impressed with all that he

RUSHES HIS TRIP AS HE DOES HIS LUNCH
. HOUR

saw, but made no comment. He was appar-

ently drinking in and criticizing every word
which Steve uttered, and that usually con-

fident young man grew nervous and sus-

picious. "This fellow." he thought, "must
be some bright electrician, perhaps a con-

sulting engineer of the Metropolitan Tran-
sit Commission, and he is just taking all

my statements with a big grain of salt."

At last when they arrived back at the office,

and Steve was feeling limp and anxious, the

little gentleman held out his hand and ex-

claimed :

"I'm exceedingly obliged to you. I don't

know much about the electrical trade. I'm

a barber. If you ever come to Chicago be

sure and look me up."

It is told of Steve, and the story passes

as absolute fact about the plant, that, having
recovered from this experience he was de-

tailed again to escort another visitor

through the works. This was a silent and
undemonstrative man who paid considerable

attention to rather insignificant machines
and details, and Steve quickly concluded

that he had another barber to amuse. More-
over as the quiet visitor showed no surprise

at, or appreciation of the many really re-

markable machines and operations, Steve
felt greatly aggrieved and for the honor of

the works determined that he would shake
some enthusiasm out of him ; so he pro-

ceeded to load him up with many wonderful
stories. He pointed out a dynamo so power-
ful that it never had been, nor ever would
be! run up to full capacity, it being impossi-

ble to control the current. He called atten-

tion to a carload of barrels on a siding

loaded with "juice" for export. He gave a

dissertation on the incandescent lamp, and
its manufacture, asserting that its discovery
was due to the accidental observation of a

lightning flash playing on a two pronged
fork in a pickle bottle. Waxing eloquent,

he rose on his toes, stretched out his arm
and declaimed: "And so, that inestimable

boon to mankind, the incandescent lamp,
was born !"

At that moment the visitor stepped up to

a workman who was winding coils, slapped

him on the back, and exclaimed:

"Hello, Dan!"

The man started, looked up and his face

flushed with surprise and pleasure as he
grasped the outstretched hand. "God bless

me!" he exclaimed, "It's my old boss, Mr.
Edison himself."

Steve staggered back and sat down on a

casting. He tried to think it over—to recall

AND SO THAT INESTIMABLE BOON TO MAN-
KIND, THE ELECTRIC LAMP, WAS BORN
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some of the stuff he'd been telling to the

greatest practical electrician of the age,

but his mind was a blur. One thing only

stood out in lurid distinction ; he had told

the Wizard of Menlo Park, the persevering

inventor of the incandescent lamp, that it

was the evolution of a pickle bottle and a

two pronged fork. He looked around for

some convenient and welcome 2,000 volt

live wire, but changing his mind, he sneaked

back among the machines to the shop tele-

phone, and calling the office, requested that

a man be sent down to relieve him, as he

was taken seriously and suddenly sick.

Then he disappeared.

A week or two later he received from Mr.

Edison, a book on electrical wonders, writ-

ten for juveniles; and on the fly leaf was

a pen drawing of a fork in a pickle bottle.

Below it, in the wizard's handwriting, was

the inscription : 'And so, that inestimable

boon to mankind, the incandescent lamp,

was born."

Some time in the future perhaps that little

book may fetch a round sum of money. At

present, no money would buy it.

A MINIATURE VOLCANO

As most people are aware, the electric

current which operates a trolley car comes

out from the power house over the trolley

wire, passes down through the trolley pole

connections, through the motors and back

to the power house through the earth and

the track rails. It has been found that

the most efficient operation is obtained by

making the track rails one continuous con-

stresses. Afterwards, by an interesting

chemical process the bonds are soldered to

the rails, adding to the electrical conductiv-

ity of the joint.

The Thermo process consists of heating

the bond terminal, after compression, and

the adjacent web of the rail practically in-

stantaneously, independent of cold or windy

weather conditions, by a chemical reaction.

' ""< '

READY FOR IGNITION DURING REACTION APPLYING THE SOLDER

ductor, so that the current does not need to

depend to any great extent on the earth

for a return path. This is accomplished by

bonding the rail joints; that is, by electrical-

ly joining the abutting ends of the rails by

a copper bond. A common method of at-

taching the bonds is to drill holes in the

rails and then, by means of a powerful com-

pressing machine, to force the bond ter-

minals into the holes and expand them.

Another way is to solder the bonds.

A combination of these two processes has

recently been perfected by the Ohio Brass

Company. The bonds are first compressed

in the ordinary way, giving great mechan-

ical strength and resistance to vibratory

(See illustrations.) The heat produced is

so concentrated that while the terminal and

the adjacent web are quickly brought to a

soldering heat the ball of the rail remains

so cool that the hand can be laid upon it

while the soldering is being done so that

no injury to the rail or to the body of the

bond can possibly result.

A cup like arrangement is applied to the

rail and including the joint to be heated.

Into this is placed what is called "Thermo-

ignition Powder." This powder is then ig-

nited and burns like a miniature volcano,

with a chemical reaction so terrific that the

rail joint is heated clear through and to a

temperature to make the solder run freely.
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A fitting monument to Chicago, the

Key to the West, the new station of the

Chicago and Northwestern Railway was

opened to the public Sunday, June 4. In

probably no other station in the world

is electricity called upon to perform so

many and varied tasks.

This great building with the train sheds

occupies a ground area of thirteen acres,

has ten acres of floor space for the public's

use and was erected at a cost, including the

site, of $23,000,000.00. It is with one ex-

ception the largest railway terminal in the

United States. To make room for the sta-

MAIN WAITING ROOM OF THE NORTHWESTERN RAILWAY TERMINAL
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tion, 455 buildings were wrecked or moved,

66 of which were four stories in height.

Sixteen tracks accommodate the traffic, 346

passenger trains being cared for every 24

hours. The building aside from train sheds

is 218 by 320 feet and is built of granite

and marble. The total length, including

train sheds and power house, is 1,586 feet,

or practically one-third of a mile. To un-

lofty vestibule or portico which forms the

Madison street entrance opens directly into

this public lobby, which has an area of

100 by 250 feet. Surrounding it are ticket

offices, cab offices, news-stands, baggage

checking rooms, telegraph offices, telephone

booths, a motor carriage office and a well-

stocked shop or store in which may be pur-

chased practically everything that a trav-

TRAIN SHED CONTAINING SIXTEEN TRACKS WITH A
CAPACITY OF 346 TRAINS A DAY

derstand the architecture, the structure may

be divided into levels : first the street ; sec-

ond the train level or main floor ; and above

this is a third floor containing rest and tea

rooms, a hospital and rooms for numerous

other purposes. The entire structure is ab-

solutely fireproof. All floors are of marble

or of marble tile, the interior finish of wait-

ing rooms and lobbies is of marble and the

exterior of the building is of a light gray

granite.

The traveler who enters this edifice from

the Madison street level finds the essential

feature of the whole floor to be the great

lobby, where all the business of pre-

paring for travel is conducted. The

eler is likely to be in need of, from a hand-

bag or box of shoe polish to the usual fruits,

candies and materials for luncheons. The

management proposes to develop this store

into a feature the like of which has never

been seen in Chicago, and it is already com-

pletely stocked with all travel conveniences.

And in this lobby electricity begins

its work. When you step to one of the 33

ticket windows, a pull at a switch on the

part of the ticket seller lights up the window

ledge and at the same time turns on the

ticket seller's lamp. Behind him is a porta-

ble many-drawered ticket cabinet having a

line-o-light trough fixture at the upper front

edge from which- a cord and plug extend,
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BY WATCHING LITTLE LAMPS ON THE DIAGRAM BOARD THESE MEN CONTROL THE MOVE-
MENTS OF EVERY TRAIN IN THE TERMINAL BY MEANS OF

INTERLOCKING SWITCHES

making it possible to move the cabinet about

and yet illuminate the ticket drawers. The
20 telephone booths and a switchboard on

this floor give ready access to the outside

world, while those who are hungry may at

the next doorway step into the well lighted

restaurant which seats 125.

One need never ask the time, for located

in conspicuous places about the station are

thirteen large clocks all electrically con-

trolled from a master clock.

Leaving the street lobby and ascending to

the main waiting room by the grand stair-

way, we are attracted at the first landing by

a bright light thrown from out of the wall

upon this landing by a recessed linear light

behind which is a reflector. Every stairway

landing in the station is thus illuminated

so that the aged or weary traveler need

never be uncertain of his footing.

The main waiting room surpasses all

other parts of the building in architectural

beauty. The curved ceiling finished with

tile and terra cotta assists in diffusing the

light from 750 lamps concealed from view

in the window arches. The massive Greek

marble columns of greenish hue have their

beauty still further heightened by sus-

pended bronze fixtures supporting lights

within white globes and by solid bronze pil-

lars at the end of the waiting room, carrying

lights of similar design. The picture of the

room here shown was taken from a balcony

and hardly impresses one. with the massive-

ness of the pillars and size of the room as

when viewed from the floor. Off from this

room is the main dining room, illuminated

by the indirect system, and here the traveler

will find meals and service equal to that in

the best hotels.
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But we are now on a level with the

tracks. Passing out through the train

concourse, we are confronted by a vast ex-

panse of train sheds where passengers, mail

and baggage are handled with despatch.

First noticed are the sheet metal enclosures

marking the elevators for handling the bag-

gage. This loaded upon electric trucks is

run upon the lifts and lowered to the bag-

gage room below with little manual labor.

A look along the concrete walks between

the tracks shows numerous metal trap doors.

These mark the first step towards a rapid

handling of the mail. As soon as a mail car

comes in, a trap door is opened and the mail

bags are dropped into the opening. A wide

conveyor belt below run by a motor quickly

carries the bags into a post office substa-

tion where the mail is sorted and sent on its

way without going to the main post office.

While watching the mail disappear one can

not but note the slot openings in the con-

crete roof of the train shed through which

each locomotive discharges into the open

air, thus leaving the train sheds free from

smoke and fumes so characteristic of such

places.

Returning to the street level lobby

again, elevators wait to carry us to the third

floor. Here, away from the noises of the

street and the crowds, the architects have

planned with much skill and forethought a

series of rooms where invalids or ladies with

children or infants, or others seeking pri-

vacy may go to rooms for rest while wait-

ing for connecting trains, and have at hand

the conveniences for which one must usu-

ally go to a hotel or to one's own home.

Here are baths, tea rooms, retiring rooms,

and emergency rooms where hospital service

is rendered, with nurses in attendance, and

a competent matron in charge.

On the other side of the building on this

same floor are baths, barber shops and a

lounging room for men. This suite is also

reached by separate elevator service and

here are private rooms where the suburban

dweller or the traveler from a distance may

remove the stains of travel, change to even-

ing clothes and proceed to his various social

appointments—a service that will be appre-

ciated.

All drinking fountains are the new bub-

bling-up type and cooled water is supplied to

them through a circulating system. In win-

ter the building is heated and ventilated by

fresh air drawn from above the roof by elec-

tric fans, passed over steam coils, and then

filtered through a sheet of falling water. In

summer the air is cooled by the same sys-

tem and completely changed every 20 min-

utes.

The emigrant waiting room warrants a

deviation from things strictly electrical, it

being one of the features of the station.

Reached directly from the train shed, this

room is on the street level and is commo-
dious and sanitary, with a separate, lunch

room where emigrants can purchase whole-

some food at economical prices. The men's

toilet rooms are equipped with tub and

shower baths and the women's room is pro-

vided with baths, laundry tubs and a laundry

dryer, which dries a batch of clothing in

fifteen minutes. With a chance to remove

the dust of a long journey the newcomer is

thus helped to start life aright in his adopted

country. Interpreters are provided by the

railroad and to safeguard the emigrant no

one is allowed to come to him but his

friends.

The switching of the trains in the thirty

acres of yards is controlled by a system of

electric interlocking signals consisting of

212 levers and 171 control switches and sig-

nals. An immense board in the interlocking

plant contains strips of glass to represent

the tracks. Back of these glass strips are

numerous small lights. As a train enters a

section of track, the lights go out, thus en-

abling the operator at the levers to know
just where this and every train in the yard

is and enabling him to hold the train, or by

signals to send it on by throwing the proper

switch levers. These levers control motor-

driven switches at various points along the

tracks. In the interlocking plant is a telau-

tograph to which are connected eighteen

similar instruments in the station. When a

train comes within control of the interlock-

ing system a message, for instance : "No. 6

coming in on track 3" is written on the tel-

autograph and every usher and train man is

thus notified in advance of a train's ap-

proach before it reaches the station.

For the electric lighting system in the sta-

tion building, train shed and various street

subways on the approaches, the operation of

elevators, ventilating fans, refrigerating

system, signaling and interlocking systems,

providing in each case a surplus for future

growth, a plant of 4,000 K. W. has been in-
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stalled. The boilers, engines and generators

are housed in the power plant at the extreme

northern end of the station which with its

modern appliances represents in itself an in-

vestment of nearly one million dollars.

To us, who, by long contact, are familiar

with the great undertakings of this kind

which have made this country the wonder

of the rest of the world, the great structure

with its perfection of detail is profoundly

impressive. How then must it impress the

emigrant who here enters upon the last stage

of his journey to the Golden West? The
Slav from far-off Russian steppes, the Hun
and the Finn, the laughing Celt and the

serious Scot ; they all come together here at

last, men of every nation, country and tribe.

Then

:

"New brightness dances in the migrant's eye.

A fresher tint comes to his cheek as fast

Expanding Hope glows in his heart, and to

His ear the soft Aeolian music spells

Articulately, Home and Peace and Rest.

With head erect and buoyant stride he threads

The teeming streets, nor pauses till he stands

A while and pays his silent tribute to

The giant pillars, lure to Fortune's quest,

That sentinel the Gateway of the West."

A FAMOUS SWISS VIADUCT

Among the now famous Swiss mountain
electric railways is one known as the

Berninabahn, which extends between St.

Moritz and Tirano, a distance of 38 miles.

One of the most beautiful viaducts ever

constructed for an electric railway forms

part of this line. It consists of a series of

massive masonry arches nearly 50 feet in

height, and the whole viaduct is erected on

a sharp curve. Structural steel might have
been erected at less expense and served the

purpose just as well, but it would not have

harmonized as well with the majestic

mountain background. The Swiss engineer

realizes full well that one of the greatest

assets of his country is its world-famous

mountain scenery, and he is careful not to

mar its beauty by unsightly structures.

ELECTRIC RAILWAY VIADUCT IN SWITZERLAND



* WIRELESS OPEMTOR
1 REMINISCES

J.MBaskerville

Padding News for the Paper

Some ships carry newspapers, and the

news is supplied by wireless telegraphy

from land stations, or supplied by ships hav-

ing the "fresh stuff."

There are many times, on account of bad

atmospheric conditions, that it isn't always

practicable to handle a bunch of stuff for

the paper and in that case the operator must

use his imagination, and his ingenuity.

His paper must be printed. If he is slack

about it, some passenger usually comes

along and reminds him. Sometimes he has

offers of assistance from them, and if he ac-

cepts such offers, he usually gets some rich

and original "news."

Once, during the Jamestown Exposition,

I received at sea an item of news stating

that a $300,000 fire

had ravaged the

grounds. Why not

let it be three mill-

ion, by carelessly

an extra

That's

what I did and it

certainly woke up

the passengers and

furnished a topic for

conversation
the rest of the trip.

And it did no harm.

adding

nought?

Led by W. J. Bryan and

Lydia Pinkham

Another time, in the West Indies, near

Trinidad, we had a straw ballot and Taft

was elected President, even before he was

nominated. Mr. George Ade was aboard

and wrote up my "Extra" and Mr. Mc-

Cutcheon of the Chicago Tribune illustrated

it for me with hektograph ink. I recall that

of the entire ship's passengers, I alone voted

for Bryan.

Another time, being hard up for news.,

and having a New York newspaper man
aboard while we were en route from New

York to New Orleans, I was compelled to

manufacture my news, with his help.

One item we built was from Nebraska,

and gave an account of a great german be-

ing lead by W. J. Bryan and Lydia E. Pink-

ham.
Another item was from Mexico stating

that a young lady had been arrested there

for impersonating a princess. She had tear-

fully confessed that in disguise she was

looking for material for her new book, en-

titled "Four Weeks," or "Nearly a Month."

Foolish Questions

Satisfying the curiosity of the passengers

upon a steamer at sea sometimes requires

the ingenuity of all ship officers, and par-

ticularly the wireless telegraph operator.

The questions about the wonders of the sea

are not hard to answer, but the crazy ques-

tions about wireless are sometimes hard to

reply to, and the operator does not always

confine himself to facts in his explanations.

Frequently he doesn't know the real an-

swer himself, and rather than show his ig-

norance he sometimes puts his own imagi-

nation to a supreme test and invents some

phraseology that answers. But he must be

careful and not tell the same person a dif-

ferent tale if asked twice about the same

thing. On other occasions the operator

really knows what would be the correct an-

swer" but does not feel that the necessary

lengthy lesson in electricity that would fa-

cilitate his explanation is justifiable, as he

isn't running a wireless school.

"Can you get a message through this stiff

wind?" asks a passenger, when we have just

received a message against the wind in a

heavy gale. When shown the message as

evidence he again asks, "Is it possible to

work through this wind. Looks like the

wind would blow the message away."

"What are those two little steam gauges

for?" inquired a young man, pointing at the
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ammeter and voltmeter on the wireless

switchboard.

"Those are the distance meters," I re-

plied. "Multiply one by the other and you

get the number of miles that this set will

transmit under certain circumstances."

"Wonderful! Wonderful!" he muses,

scanning the rest of the equipment. "And

may I ask what that little cage is?" indi-

cating the helix.

"That keeps careless people from touch-

ing that dangerous spark," I replied, and he

was satisfied.

The Old Telegraph Operator

Listens In

The work of a wireless operator on a ship

must be secret and confidential. What he

does he must say nothing about, for fear it

would cause worry among the passengers,

particularly if the movements of the ship

are affected.

But sometimes there happens to be a good

telegraph operator among the passengers,

who can read everything the operator sends,

though all is well if such a person is discreet.

One time, with a party of tourists aboard,

our ship put in at , where we were

scheduled to stay
r

several hours be-

fore proceeding to

the next point on

our itinerary. While

we still lay at

I began to work the

wireless and picked

up the station at

our next port of

call. After a con-

versation with the

operator I found

out that the health

officials at that
point would refuse our ship entrance, as we

had visited islands in the West Indies sup-

posed to be infected with yellow fever.

I informed the ship officials aboard of the

sad news. They were very much surprised,

and indeed embarrassed for a time. What
could they tell the passengers, some of

whom were already grumbling? They

talked the matter over and sent many mes-

sages, trying to persuade the health officials

to permit us to land, as was our schedule,

It was ordered that a big

noise be kept going

all night

the following day. There was no use. They

told us point blank "No."

So it was agreed that the engines should

"break down" and we would lay at St. Thom-

as all night. Accordingly it was ordered

that a big noise be kept going all night in

the engine room,
—

"fixing the engines."

After I had done my work, and stirred up

all this trouble, I sat back and lighted a fra-

grant Havana. I was thinking over the sit-

uation, when a large fat individual came

into the room. He had been up many times

before. I liked his looks. Furthermore, he

smoked good cigars. As he entered he said

:

"So they have quarantined us at ?

Quite a stroke of diplomacy that—breaking

down the engines," punctuated with a

laugh.

I knew he was an operator. Years before

he had worked the wire. But I liked to

hear him talk, so I asked him how he knew.

"Easy," he said. "I used to sling light-

ning. I have pounded the brass myself, and

while outside on the deck below, I heard you

talking to the other man. I inferred we are

quarantined. Am I right?"

I knew I could trust this baldheaded nice

man. His good nature removed all objec-

tions. I swore him to silence, and told him

as he knew one side he might as well know

the other. He listened and at times in the

narrative he grinned with satisfaction.

He kept his word, too. Never a whisper got

out among the other hundreds of passengers.

No one ever guessed that we knew aboard

the ship what kind of reception we would

get the next day at the next port of call.

It was a huge bluff, this going in and pre-

tending- we were surprised to be turned

away. But we got away with it.

Nicknames

Nicknames applied to a wireless operator

aboard ship are mostly the extreme of ri-

diculous. Sometimes they are consistent,

and other times you wouldn't expect to see

a human being rise and answer to them

when applied.

They used to call me "Sparks," "Wire-

less," "Wizard," "Trouble," "Big Noise,"

"Nuisance," "Marconi," "Dr. De Forest,"

"Imagination," "Stunts," "Long Distance,"

"Waldorf" (account of working with that

hotel station), "Telegrafter," "Soft Snap,"

"Air Fixer," "Message Shooter." And even

"Lord Bolingbroke" (why, I don't know).



A Tribute to a Business

Woman's Mothering
By RENE MANSFIELD

On a conspicuous wall of the headquar-

ters of the National Electric Light Associa-

tion hangs a portrait of an elderly woman
whose face bespeaks energy, resourceful-

ness, cheery courage,—in whose eyes, be-

hind their spectacles,

there is kindliness

and a hint of quiet

humor.

Impressed, as one

is bound to be, by

the dominant note

of vigorous person-

ality that the por-

trait strikes, the

stranger in the

office will inquire

who the subject may
have been. You may
be sure his business

is not likely to be in

any way connected

with electrical in-

dustries ; and that he

is not a member of

the N. E. L. A. is

certain, because
there is not one

theiramong nine

thousand who has not heard, at least, of the

woman whose portrait, painted by Jane
Peterson, has recently been given a place of

honor in the Association's headquarters.

Should the questioner have chanced to

address his query to a member who has

grown up with the Association, he will have
eyes of skeptical astonishment turned upon
him.

"That portrait? You don't know who that

is? Well, well, I declare! Why, that—
that is the "Mother of the Association,"

man ! That's Miss Harriet Billings, our as-

sistant secretary."

"Twenty years ago it was she came to

serve the Association,—to support our tod-

dling footsteps, and poultice up our bumps,
and bandage up our fractures. She was sec-

retary and treasurer then, and she had a

harder job than the president, I can tell you.
Of course, after awhile, we got to taking
such mighty long strides, no one mother
could keep up with us. But you can bet we
never let go of her apron strings

!

"Why, for a fact,

I don't know what
the Association
would have done
without that woman,
back in those years

of struggling in-

fancy. The papers

that were read at

some of the meet-
ings in those days,

—

well, they weren't

exactly models of

style, nor choice ex-

amples of lucid pre-

sentation. They bris-

tled with technicali-

ties, and I've no
doubt they bristled

with other little

things, too, — punc-

tuation gone wrong,
and words spelled

phonetically before

that method was sanctioned in cultured

communities.

"Miss Billings had to edit these papers

and also prepare all the reports that ap-

peared in the printed proceedings of the As-

sociation. Of course, she had practically no

technical knowledge to guide her in this

work, but her intuition was simply amaz-

ing.

"I've known her to hunt up a member
whose paper she was preparing for the

printers, and ask him if there wasn't some-

thing the matter with some formula or

other. She couldn't tell what it was, but it

didn't sound just right to her. He would

always pooh-pooh the suggestion of any

technical fallibility on his part, but he was
pretty sure to find a slip somewhere that
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might have caused a great deal of trouble

had it gone through.

"As a consequence of this interest, I tell

you you'd have a hard, time to find more

concise, exact, well-expressed records than

those of the early meetings of the N. E.

L. A. They are a monument to the patient

doctoring, the tireless care and the flawless

English of Miss Billings."

It was not only appreciation of these qual-

ities alone, valuable as they have been to

the Association, that prompted Mr. Henry

L. Doherty to present the portrait of Miss

Billings to the N. E. L. A. at their 34th con-

vention held in New York last month,

through W. C. L. Eglin of Philadelphia-

Mr. Doherty being in Europe at the time.

It was a recognition of the inspiring per-

sonality of a woman who looked upon every

member of the Association as one of her

"boys" and who mothered them for 20 years

with all the interest and confidence of a

genial, genuine character. Her loyalty and

enthusiasm have been no small factor in the

remarkable success of the Association.

At the St. Louis convention last year, the

first one she had ever missed, resolutions

were drawn up and passed upon by the en-

tire convention sympathizing with her in the

illness that had made it impossible for her

to attend, and expressing the greatest regret

at her absence.

Neither was she able to be present at the

convention recently held in New York, as

she is taking a needed rest and a long vaca-

tion, under full pay. But the five thousand

delegates who beheld Miss Peterson's strik-

ing portrait of Miss Billings felt strongly

the spirit of friendliness and the sturdy

camaraderie that the artist has so success-

fully conveyed.

Indeed, this painting is considered one of

the best things Miss Peterson has done in

the way of portraiture. In it are empha-

sized the qualities which have put her in the

foremost ranks of the younger and distinct-

ively modern artists,—sure, strong drawing,

breadth and freedom, brilliant technique and

vibrant color.

Mr. Eglin, in presenting the portrait to

the Association, said very truly, among
other things, that "Her portrait hanging in

a fitting resting place in the Association's

headquarters should be an ever-present re-

minder of a mother watching over them, in-

sisting that her 'boys' must always do their

best when doing any work for the Associa-

tion."

FROM OUT THE LEYDEN JAR

During the last six years one of the

larger lighting companies has purchased for

use in direct current meters a total of 17,000

diamond jewels.

A cable to carry 3,000 horsepower is

being laid on the bottom of Narragansett

Bay between Nayett Point and Connecticut

Point. This cable is 7,000 feet long.

* * *

Deposits of copper ore have been discov-

ered on the Vestmanna Islands, south of

Iceland. The deposits are understood to

be of considerable magnitude.

* * *

The Marconi Wireless Telegraph Com-
pany has erected a steel pole and wooden

mast, together 210 feet in height, close to

their works at Chelmsford, England, to be

used for experimental work in connection

with high-power currents.

It is stated that the postoffice department

at Washington will experiment with the in-

stallation of mail boxes on street cars in

Washington and if they prove popular will

extend the service to other cities.

* * *

A writer in a recent German periodical

states that he excluded outside noises from

his telephone booth entirely by lining the

booth with sheet tin nailed to the walls.

Some of our readers may wish to verify

this result.
* * *

The town of Boley, Oklahoma, has an

electric light and power plant which was

installed and is owned and operated by

colored men. All of the inhabitants of

Boley are colored people, and the town and

lighting plant were started under the

auspices of the Wiley University for colored

people, Marshall, Texas.



TO ENGINEERIM
Views of prominent educators on the scope of a college course and how a

young man may derive the most benefit from it

BY

GEORGEWPATTERSON
PROFESSOR OF
ELECTRICAL
ENGINEERING
UNIVERSITY
OF MICHIGAN
ANNARB0R,MIOi

A college course should aim to make the foundation for a man's life work. If

the student follows courses having an immediate "bread and butter" value, he will un-

doubtedly earn more money in his first few years out of college, provided he has made

the right guess as to the work he will enter, but on the other hand he probably will not

have the foundation he needs to take advantage of what fortune may throw in his

path. Many of the men of whom the University is proud have developed into electrical

engineers when they thought in their college days that they would be mechanical or

civil engineers and vice versa.

Many men are in business or in administrative positions in which they have little

actual use for the particular technical courses which they thought would be "bread

and butter" for them. I think that the general all around work which many of them

thought waste time has done much for their success. Of course, the big man would

be big even if he never went to college, for he would have been a success wherever

fate took him.

We are trying at Ann Arbor to lead men into getting a liberal education. A man
has only one life to live in this world and the success of his life is not altogether

measured by dollars earned or position attained. The broader his education the more

he will enjoy the good things of life of which the narrowly educated man knows little.

Literature, art, music, sympathy with what is going on around him are apt to be

lost to the man who begins in a narrow way and always follows it, even if it leads

to many dollars and high position in some branch of work.

But I believe the man of broad education will rise faster in his particular profes-

sion than the man of narrow education. He will be in better touch with the men

about him and this leads to broader opportunity.

College trained men in the field today will remember how some of their classmates

looked upon work in English, for example, and well know how few engineers are able

to write a good report or to make a favorable impression on a city commission from

whom they wish to receive a contract. Those men would probably now advise more

instead of less study of English in engineering courses.
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Clear reasoning is probably the best asset any man can have, for he must not

only reason things out for himself, but also as a rule convince others that he is right. A

narrow education is not food for the reasoning power. I shall not make a plea for

mathematics. They are "bread and butter" to the engineer who plans outside of the

things covered by hand books. Modern languages are not really learned in college.

At best a fair start only is made, but enough is done to give a man a fighting chance

to go on if his work takes him into non-English-speaking countries, and to enable him to

read the latest scientific literature in the original.

Broadness of education, with some reasonable specialization in other words, is my

idea of what is best for the student, to put him in a position to make themost of what

life may offer him, the result to be measured not only in dollars, but in living.

BY

JOHN S.HAYFORD
DIRECTOR OF
COLLEGE OF
ENGINEERING
NORTHWESTERN
UNIVERSITY,
EVANSTON,ILL.

The young man about to leave the high school is confronted with momentous

questions He must decide upon a career. To many students the answer is clear

and definite; to others it is difficult, for many courses offer themselves. Business

attracts its number; law and medicine appeal to many. This article is concerned

with others who are anxious to become men of action, to plan and execute for manu-

facturing establishments, to devise and carry out large enterprises for railroad and

mining companies, to build bridges and erect great buildings. Such see their mani-

fest destiny in engineering.

These have already seen enough of mechanical, thermal, and electrical energy to

know something of the marvelous possibilities of power transmission and of rapid

communication, and they are already familiar with such names as Thomson, Bell,

Edison, Steinmetz, Westinghouse, Goethals.

Let us suppose that such a young man has been convinced by his success in

the laboratory, by his study of mathematics, or by his reading, that he has ability for

engineering. Then his first question, the choice of a career, has been answered.

Now arises another question, which is usually more difficult—how shall he best

prepare for engineering? The remainder of this article gives an answer* that has

recommended itself highly to many men of large experience who have given the sub-

ject much thought.

First Let him get a clear conception of what it is to be a high-grade engineer.

To be an excellent machinist is a laudable ambition, but an engineer is more, for the

engineer designs and improves machinery, directs a whole factory, or designs a great

bridge. The dynamo-tender who thoroughly understands his business commands high

respect, but an electrical engineer is more than a dynamo-tender, for the engineer is
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familiar with the principles of electricity and magnetism, he designs electrical ap-
paratus, plans power stations, suggests economies and other improvements in elec-

tric railways, etc.

More than this, a good engineer knows men, knows how to approach them, knows
good business methods, knows how to write clear and forcible English, knows what
other engineers are doing, learning this from their journals, both home and foreign.

In short, he is familiar with many subjects outside of his specialty; he is a man of

liberal education. Yet the would-be engineer cannot spend many years of his early

manhood in training and must plan his course with care.

Second. Let him go to college, and let him select a college with a good liberal

scientific curriculum. It will be well to select an institution in which there are

classical courses pursued by a goodly number of men. Acquaintance and association

with these men will prove to be of great value to him.

Third. During the first two years in college let him master the principles of

English composition, and make sure of a reading knowledge—more is not essential

—

of French and German.
During these years he should acquaint himself with analytic geometry and cal-

culus, two branches of college mathematics most essential to engineering, and he must
find time for chemistry, and especially for physics, the science most fundamental to

engineering. Close attention should be given to drawing, the accurate and compact
language in which the engineer speaks to the contractor and workman.

Fourth. These things done, let him take up more advanced work and special

work bearing more directly upon engineering practice. At this point lies a danger
which should be carefully avoided. It is much easier to learn a rule for doing things

than to discover the reason that leads to the rule, and many a young man is tempted to

prefer the immediately practical rule to the permanently useful reason. To think
clearly about engineering problems is immensely more difficult than to learn the cur-

rent practice, but the student who fails to master the general principles of the sciences

on which his profession is founded, such as mathematics, physics, chemistry, ther-

modynamics, electricity, geology—he who neglects these things has little chance to

rank as a first-class engineer.

It is important, therefore, to emphasize these pure-science subjects during the

first two years in college, and also during the later years.

Fifth. Let him spend two months of each summer vacation in practical work in

some electrical or manufacturing concern, in the engineering department of some
railway, or on a survey. The experience will be of great value to him and he will

still have a month of his summer vacation for rest and recreation.

With a broad training of this type, obtained in a liberal academic atmosphere,

the student meets the world with the following advantages

:

i. Among his acquaintances are a goodly number who in the near future are

to be men of affairs.

2. His literary work will enable him to say what he has to say in a forcible

and convincing manner ; it will enable him to write letters and reports in a clear and
definite style.

3. His knowledge of French and German will put him into touch with work in

foreign countries.

4. He will certainly have much to learn when he enters upon his first position

after graduation ; but on the other hand, his training and grasp of principles will en-

able him to assimilate ideas rapidly; to follow the work of his colleagues intelligently,

and what is more important—it will put him in a position to advance and to improve

upon present practice by invention, by investigation and by discoveries of his own.

5. Such a training will enable him to forge ahead farther and more surely than

under a less broad even though more technical and more immediately practical, sys-

tem of training.

6. Best of all, he has acquired habits of study, modesty of opinion, and correct

methods of thinking which will stand him in good stead for life.



ELEVATORS IN THE METROPOLITAN TOWER

The Metropolitan Life Insurance Build-

ing tower in New York rises nearly 700

feet, measured from the street level to the

bottom of the flag pole, yet there is elevator

service almost to the top. Many people who

erated by motors located at the tops of the

shafts. They simply draw the cages up and

lower them again, like buckets in a well.

There is almost no limit to the

which may be overcome in this manner
heights

ELEVATORS IN THE METROPOLITAN TOWER

are familiar only with the plunger or hy-

draulic type of elevators will wonder how

the cages are sent up to these enormous

heights. The answer is simple. Electric

elevators are used. Such elevators are op-

In the Metropolitan tower there are six

Otis electric elevators. Five of these rise

to the 41st floor and one to the 44th floor.

The actual travel of the last mentioned is

585 feet, 6 l/2 inches.
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Ozonair Ventilates a Subway

The first large application of electric

ozone making apparatus to a ventilation

problem is being made in one of the "Tube"
railways of London, where thirteen plants

having an aggregate capacity of 90,000,000

cubic feet of ozonized air are being installed.

The air entering these plants, one of

0Z0NIZER FOR SUBWAY PURPOSES

which is shown in the picture, first passes

through a filter which not only removes dust

and mechanical impurities but takes out

such soluble gases as ammonia and sulphur-

ous acid, which are commonly present in

the air of large cities, as well.

The ozone making apparatus is similar to

that used in this country, ozone being

formed by the passage-through the air of

a brush discharge at high voltage. The
chemical action involved is the combination

of three atoms of oxygen to form one mole-

cule of ozone. Ozone is literally oxidized

oxygen and is an unstable compound, the

extra atom being anxious to detach itself

and enter into combination with any carbon

or other element which may be present.

This oxidation is the real purifying value

of ozone. Poisonous carbon monoxide
given off by the lungs is oxidized into com-
paratively harmless carbon dioxide when
ozone is present, and dangerous germ life is

burnt up—oxidation being nothing more
nor less than burning at slow speed.

One difficulty met with in ozone machines
was the formation of nitrous oxide from the

free nitrogen in the air. This gas is poison-

ous and makes the ozonizer worse than use-

less. By regulating the velocity of the air

passing through the brush discharge, how-

ever, it has been found possible to secure

ozone without any of the nitrogen oxides.

Ozonair, cooled or warmed according to

the season, is now furnished to subway tun-

nels, to the great relief of the passengers.

Electric Range Cooks for 250 People

Electric cooking ranges long ago passed
the stage in which they were called a fad

—everything radically new
must in the beginning bear

that stigma. But though
most people are well aware
now of the practicability

of these devices for house-

hold use few realize that

they are also built on a

large scale for use in ho-

tels and restaurants. Just

to give an idea of the size

of one of the large ranges,

a drawing is shown, made
from a photograph, of a

Simplex range having a

cooking capacity for 250
people. It is no different in appearance from
the ordinary range except that the burner
valve handle is replaced by a snap switch

and the evil smelling gas flame by an elec-

tric heating element.

ELECTRIC RANGE THAT
PEOPLE

COOKS FOR 250
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Automatic Trolley Switch Portable Electric Plant for Railroads

When an electric railway car switches off

the main track to a siding there is always

a delay to change the trolley after the track

switch has been adjusted. A decided im-

provement over the old way of doing this

has been made possible by the use of the

Rymco automatic trolley
switch, an installation of

which is shown in the illus-

tration. Under a metal hood

to protect from sleet and

snow is a six-foot metal

tongue fastened at one end

to the siding trolley wire.

By means of bell cranks and

a rod attached to the movable

tongue, this tongue is

crowded against the main

wire to run the car on the

siding, or drawn away from

it when the car is to proceed

on the main line ; and this

action is controlled by the

-track switch to which the bell levers and

rods are connected. Then, too. the main line

trolley wire is always clear with no danger

of the trolley wheel jumping the wire

when it is desired to proceed on the main

track.

To transport men and tools quickly from

one point to another on its lines the Chicago

& Rock Island Railroad has adopted a rail-

road automobile. Although this car is pro-

pelled by gasoline, electric power for oper-

ating the electric tools carried is supplied

KM

AUTOMATIC TROLLEY SWITCH

TRAVELING POWER PLANT AND ITS EQUIPMENT OF TOOLS

by a generator, operated by the same engine

which propels the car.

If necessary eight to ten men can be con-

veniently carried, and as many tools as can

be placed upon it. The tools furnished with

this car include: two electric spike screw-

ing machines, six electric drills, electric saw

for rails and portable emery wheels.

Where occasion requires, or where it is

desirable for any reason, additional cars or

tenders can be readily coupled to this car

for carrying spikes, extra cable, or anything

in the way of material, additional tools, or

men.

A portable turn table with extension rails

is provided to remove the car to a siding

when a clear track is needed. This feature

does not show in the illustration.

To eliminate the necessity of constantly

moving the car along the track from one

small operation to another, a quantity of

cable is carried, which can be laid along the

track as far as a quarter of a mile in any

direction from the car. About 20 feet apart,

all along this cable, are plug-in switches,

and each electric portable tool is equipped

with a special plug. Therefore the tool is

simply carried along the length of this cable

to any point needed and plugged in at the

most convenient switch.
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For the Shoemaker

To the wearer the inside of the shoe is of

as much importance as the outside. The
shoemaker often judges of this by using the

sense of feeling. An ingenious invention

^m MB

Wmm

NOVEL USE OF AN INCANDESCENT LAMP

on which a patent has been issued to Cassius
M. Thompson, Stoneham, Massachusetts,
enables the shoemaker to use an incandes-

cent lamp and mirror to scrutinize this part

of the shoe. A metal shield about the lamp
holds a mirror having a small opening at the

lower edge. By setting the apparatus in the

shoe as illustrated any portion of the shoe
may be examined by looking into the mirror.

Safeguarding Moving Picture Shows

As long as so inflammable a material as

celluloid is used for the films of moving
pictures, there will always be danger of hav-
ing a film catch fire. In the modern the-

aters, even if of the nickel variety, this can
do no harm as the picture machine is

screened by fireproof materials from the
rest of the hall. However, if the lens pro-
jects the flames upon the screen, the sight

may create a panic in the audience. To
avoid this, a Swedish inventor has placed
a highly combustible cord near the film, at-

taching the cord to the weighted arm of an
electric light switch. If the film should
catch fire, the cord will instantly burn also,

releasing the weight which closes the shut-

ter and turns on the electric lights for the
whole theater.

Feeding a Dynamo on Test

In making preliminary tests of the great
dynamos in a power plant it is necessary to

furnish a load for them to work upon; that

is, some sort of arrangement for them to

pump current into as they will be called

upon later in furnishing current to the lines.

It is then "up" to the engineer in charge
to fill the want quickly and economically.

The installation of a 9,000 horsepower
horizontal turbine generator at the central

A GIANT WATER RHEOSTAT

station at Toledo, called for a loading device

that would not only accomplish the over-

loading of the generator but at the same
time cause no "fireworks" or entail unnec-

essary expense.
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The problem was met and solved satisfac-

torily by the engineer in charge in the man-

ner shown in the accompanying illustration.

The current at 4,400 volts was carried

from the generator by means of a specially

constructed line of six heavy cables to the

edge of the nearby river. Here a derrick

operated by a hand wheel was constructed

and a set of heavy iron plates, forming a

huge water rheostat, was secured to the

wooden framework and raised and lowered

with the winch by means of pulleys.

When the plates were immersed, the cur-

rent was turned on and flowed through the

water between adjacent plates. By the ad-

dition of smaller plates to those already in

place, the capacity of the loader was in-

creased to such an extent that over 10,000

horsepower was drawn from the generator,

thus establishing a safe margin of over-

load.

Needless to say the large amount of cur-

rent concentrated within such a small area

caused a tremendous bubbling and heated

the water several yards beyond the plates.

The Electric Hostler

What might be termed an electric hostler

is the modern device for massaging and

grooming horses by an ingenious adapta-

tion of the vacuum cleaner with an elec-

trically operated air pump. The outfit con-

sists of a rotary vacuum pump, water

sealed; a dust collector, water tank, and

aluminum curry tools which will take care

of from one to four horses at the same

time. The suction power can be trans-

mitted from some point outside the stable

by means of a line of piping if desired.

The great advantages of the electric

curry comb process are that a horse can be

thoroughly cleaned in four minutes, as

against half an hour or more by the hand

method, and the dirt thus removed does not

settle about the stable or on the garments

GROOMING MULES THAT NEVER LEAVE THE MINES

ELECTRIC HORSE GROOMING MACHINE

of the hostler, but* is sucked into a dust

catcher, together with loose hair, dandruff,

etc., and thence easily disposed of. The
horses seem to like it, and the owner of a

large stable likes it too

when he notices how it

enables one man to do

several men's work, be-

sides keeping his horses

in good condition. It is

claimed that by using a

machine fitted with four

grooming tools, 60 horses

can be cleaned and mas-

saged in one hour.

A m ong the stables

where this machine has

been thoroughly tried out

are those of Pennsylvania

collieries, where mules

which work underground,

are cleaned of the coal

dust and grit by this

method.



Electrostatic Separation of Ores
By H. R. LOW

The electrostatic method of obtaining a
practical separation of the different min-
erals found in complex ores has been the
subject of much study during the last ten
years. As many as three separate and en-
tirely independent systems have been tried

in order to perfect machines that would
stand up under all conditions found only
in field operations. The Huff electrostatic

separator has succeeded in meeting the re-

quirements. Its success is entirely due to

foresight into the one vital difficulty, that

of perfecting an electrical circuit, simple
and practical in every way that would

The American Zinc, Lead & Smelting
Company, in connection with the Huff Elec-
trostatic Separator Company, erected their

first commercial plant in Platteville, Wis.,
a little over three years ago. This plant
has been in practically continuous and suc-
cessful operation since that time. It is a
custom plant treating zinc ores secured
from the various mines in the Wisconsin
district.

The ore in that district contains sulphides
of zinc, iron and lead, and ore found in a

limestone formation. It is milled over jigs

making a lead concentrate, zinc-iron mid-

PLANT WHERE ELECTROSTATIC SEPARATION WAS FIRST USED COMMERCIALLY

stand up under all weather conditions and
would deliver every day a constant and un-
variable static charge.

The separation is dependent entirely

upon the difference of conductivity of the

minerals submitted to the charge. Science
has long recognized this property in min-
erals and today its records are practically

complete as to the position each mineral
holds in regard to its degree of conductiv-
ity. The wider the range of conductivity,
the more complete will be the separation.

dlings and a lime tailings. This zinc-iron
jig product offers a very simple proposi-
tion. The iron pyrite, or marcasite, has a
very high degree of conductivity, while the
zinc sulphide, or sphalorite, has little or no
conductivity as compared with the mar-
casite. These minerals when fed to an
electrostatic separator immediately take
their different courses ; the marcasite on en-
tering the static field becomes charged in-

stantly and is repelled from the zinc, fol-

lowing the fundamental law of static elec-
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tricity; like poles repel, unlike poles at-

tract. The zinc sulphide, on account of its

lesser degree of conductivity, passes

through the field unaffected.

The small diagram will give an idea of

how an electrostatic separator works. The

hopper at the top contains the ores to be

ELECTRODE
MAYBE GROUNDED

INTENSEACTION >%S

ELECTRODE
NAY BE GROUNDED

BRUSH

SHOWING THE OPERATION OF AN ELEC-
TROSTATIC SEPARATOR

separated. Between the two electrodes is

produced the powerful static field, in which

revolves a drum of small diameter. Under-

neath are the receptacles for the separated

ores. The lines (i), (2) and (3) show the

paths of three different ores, which have

varying degrees of conductivity and conse-

quently differing degrees of electrification.

As the drum revolves and the mixed ore

falls over it, one kind of ore will be repelled

and fall in a curve over into the left-hand

box. The second ore, scarcely repelled at

all, falls into the middle box, while the

third ore actually clings to the drum and
finally falls into the third box.

This view is only diagrammatic to show
the principle. In another illustration the ma-
chine is shown as it really appears and

having three sets of two electrodes each.

Another static plant is under construction

in Sonora, Mexico, by the Calumet & So-

nora of the Cananea Mining Company. This

plant is expected to be in operation the

first part of June and will enable these

people to produce a very high grade zinc,

and at the same time a high grade copper

product carrying values in gold, silver and
lead. Up to this time this property has

been operated for high grade lead. The
zinc product resulting from wet concen-

tration is too low grade to be mar-
ketable as a zinc product and too high in

zinc to make it desirable for its copper

contents.

The static process, as applied to zinc

ores, not only makes the zinc contents mar-

ketable at a higher price but in every case

it makes in addition a very desirable smel-

ter product, carrying the iron, lead, cop-

per, gold and silver. In many cases this

smelter product makes it profitable to op-

erate where with the zinc product as a

source of income the margin is too small.

An Old Prophecy Fulfilled

ELECTROSTATIC SEPARATOR

In 1865, Wendell Phillips, the mellifluous

Boston orator, made an address on a public

occasion connected with the schools of that

city, when, after expatiating on the won-
ders of the telegraph and the Atlantic cable,

which were then of recent date, further

stated that he confidently expected that in

forty years messages would be sent without

the use of wires or submarine cables.

Strange to remark, it was forty years

later, or in 1905, that the achievements of

Marconi fully established the truth of the

prophecy.

Although his experience and surround-

ings were academical in their trend, Phillips

was a close student of science and inven-

tions, and his lecture on the lost arts repre-

sented years of investigation.

—

Electrical

Review and Western Electrician.
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Electric Lighting a Railway Train
By RALPH BIRCHARD

"Electric lights in every berth" is a catch

phrase that has recently come into use for

advertising railway passenger service. And
it is a catch phrase that catches,

too, for the comfort and con-

venience of it appeals to every

traveler.

The advertisement specifies

electric lights but when you
come to think of it, they must be

electric, for no other kind would
be possible. Gas would be in-

convenient and dangerous in the

extreme, and oil not to be

thought of. And the

objections to these
forms of lighting for

berths apply in a lesser

degree to other parts of

the car so that it may
well be said that the

time is not far hence
when a train not lighted

by electricity will be

hopelessly out of date.

Where does the
"juice" for these lights

come from? This ques-
tion mav not bothe**

ANOTHER METHOD OF MOUNTING THE
TURBINE

the average traveler very much as long as
it comes and keeps coming, but it will in-

terest anyone who has that insatiable curi-

osity which characterizes the

electro-fiend.

There are three ways in

common use for electric light-

ing railway trains. The first

and simplest is by means of

storage batteries carried in

boxes beneath the car. The
second is by means of a

steam engine or tur-

, bine located either

on the baggage car or

the locomotive, and di-

rect-connected to a dy-

namo. The third is by
means of a small dy-

namo carried on sus-

pension irons beneath

the car and belted to a

pulley on the axle. It

may be added that the

last two also make use

of auxiliary storage
batteries.

With the "straight-

storage" method the
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batteries must be large enough to carry the

entire lighting load of the car during its

run. In fact they must have some excess

capacity to take care of delays and accidents

which keep the car away from a source of

current longer than usual. This means

AXLE CAR LIGHTING SYSTEM

that a very considerable weight is added to

the train. The storage batteries to light one

car on the straight storage system weigh

several tons.

With the head-end system, the entire

train is lighted from the generator in the

baggage car or on the locomotive. But as

the steam to run this generator comes

from the locomotive it is necessarily

shut off when engines are changed at di-

vision points, and some means must be pro-

vided to light the train during these periods.

Small storage batteries are used for this

purpose. They are charged from the dy-

namo during the later hours of the night

when most of the lights in the train have

been turned off, and automatically connect-

ed to the lamps when the cars of the train

are separated.

The axle-generator system gives each

car a complete central station. It does not

matter where the car goes nor how far it

travels away from home; the lighting sys-

tem travels with it and is always ready.

This system is being quite generally adopted

by the railroads. The apparatus for it has

been developed to a really remarkable de-

gree of perfection. The dynamo is so ar-

ranged that when the car is standing still

or traveling at a speed below 20 miles an

hour, the lamps are lit from the storage bat-

tery When this speed is exceeded, the dy-

namo automatically "cuts in" and carries the

lighting, or sends current into the battery

if it is not already fully charged.

The lighting load on a first class train

is quite heavy. As many as 140 lamps are

used in a compartment sleeper In addi-

tion to this there may be up to a dozen

electric fans. Tungsten lamps are used

very largely which seems strange in view of

the fact that less than two years ago the

Tungsten filament was considered too fra-

gile even for building lighting.

Ironing a Silk Hat

As Ed Howe would say, what has be-

come of the old fashioned man who used to

polish his silk hat on his coatsleeve or with

a silk handkerchief? He may not be alto-

gether extinct, but the Simplex French hat

iron is surely working a revolution in the

USING THE ELECTRIC HAT IRON

methods of keeping a "stovepipe" in order.

The iron is nickel plated and has a wooden

handle and of course is electrically heated.

The shape of the iron is suitable for reach-

ing every part of the hat brim as well as

the crown.



Switzerland's

Latest Power Achievement,
the Albula Station

By EMILE RUEGG

About ioo miles east of the city of Zurich, Switzerland,

situated at the foot of a dark forest-covered mountain and
surrounded by the most charming scenery, particularly in

summer when millions of flowers cover the mountains and
valleys, one of the latest great power undertakings of Eu-
rope was recently put into commission. This is known as

the Albula power station.

The enterprise was undertaken by the city of Zurich which
had been forced to enlarge its power supply, the use of cur-

rent having spread very rapidly in the last few years. After

much discussion, it was determined to make use of the

waters of the Albula river near the little village of Sils, in

the Canton of Graubunden.

,,..,,,,...,.... . .
...
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The energy which the Albula
river furnishes is 20,600 horse-

power, which is quite sufficient for

several years to come. How this

resistless hydraulic energy is se-

cured from the empounded waters
of the river, how the water is led

down the mountain side through
giant penstocks of steel, how it

hurls itself with the fury of a Ni-

agara against the blades of the

spinning turbines are details per-

haps more interesting to the en-
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gineer than to the general reader. To the
visitor at the plant none of this turmoil is

evident. What he sees, principally, in the
interior of the plant is a long line of peace-
ful hydraulic turbines, each one with its

purring electric generator attached to a
horizontal shaft.

These dynamos generate current which is

afterwards stepped up to 47,000 volts, for

transmission through the mountain wilds to

the city of Zurich 100 miles away.
In order to have the attendants for the

machines and apparatus at hand in times of
emergency it has been found necessary to

build homes for the electricians and work-
men. These homes have been built around
every power or transformer station along
the whole line. The rent for these homes
runs from 70 to 90 dollars a year in which
price is included the water and electric

power supply. The cost of these houses
amounted to about $3,000 each, so that the
rent does not represent the full interest on
the capital. The difference is reckoned in

with the expense of running of the plant.

One of the pictures shows a group of these
homes near the main plant, in Sils. The
city of Zurich has gone even further, as far

as the comfort of the working people is

concerned, and established stables and
bought land so as to guarantee the men a
supply of milk and meat and, in summer,
fresh vegetables.

It is almost needless to say that all the
villages along the line have taken out con-
cessions for electric power supply, so that
all the roads and all the homes, even to the
very poorest shoemaker, are supplied with
electric light.

For the transmission of the current three
different systems were employed, as far as
the poles are concerned. The round iron
tubes with cement mantle belong to the
Siegwart type, while the concrete poles of
the square type as seen in the picture, in-

cluding the group of linemen, represent the
Jaeger system. The illustration of the main
line shows the construction of poles of the
system of the Von Roll'schen iron works
near Berne.

A visit of this hydro-electric plant and
its many transforming substations is not
easily forgotten, for it is not only the mar-
velous machines and apparatus which at-
tract the eye but also the beauty of the
surrounding country.

San Diego's Electric Fountain

Occupying the position of honor in the

plaza of San Diego, Cal., is an electric

fountain which is altogether original in de-

sign. The ordinary electric fountain with
which the public has been familiar for years,

while it produces a dazzling display by
night, is not a thing of beauty by day; in

fact, it is a decidedly ugly arrangement of

iron pipes in the middle of a pond. Across
the street from this fountain is the beauti-

fully designed U. S. Grant hotel, and the

architect of the fountain did not forget what
many builders do—to make his work con-

form to the general scheme of nearby build-

ings.

In the forenoon, when the fountain is not

in operation, one sees a small but monu-
mental structure patterned after those

Greek and Roman memorials to famous cit-

izens which are still found in the ancient

home of art—a dome of bronze upheld by

eight marble shafts which rest upon an
octagonal granite pedestal. On four sides

of the octagon are bronze tablets, one dedi-

cating the fountain to the use and enjoy-

ment of the citizens of San Diego, while the

other three present portraits in relief of a

trio of great men who were intimately con-

nected with the history of the city—Ca-

brillo, the discoverer of San Diego bay,

Junipero Serra, the priest and founder of

the nearby mission, and Horton, the shrewd
Yankee pioneer to whom the modern city

owes its origin.

At noon the water is turned on. The
dome has the appearance of being formed
of jets of water shot directly up from below
and this water cascades between the bases

of the marble Corinthian columns, while
streams are projected at an angle from the

rim of the basin to the center. By night

the waters play in streams of many colored

fire. The artist created something entirely

different from what has gone before with-
out resorting to the cheap device of produc-
ing a freak. So here we have for the cir-

cumference of an imaginary circle the

green sod; a step nearer comes an area of
burnt earth or tile composing the pavement
about the basin. Then, a few feet nearer
the center is the basin itself of composition
stone, after which come the granite of the

pedestal, the marble of the shafts, the
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The motive power is a fifteen horsepower

electric motor concealed below the struc-

ture, which forces water

through the core of the

marble columns and
into the bronze lantern

which surmounts the

dome; thence it flows

with violence over a

bronze grille built upon

prismatic glass. The

projections of the grille

cascade the stream into

little jets, which give

the impression of wa-

INTERIOR OF THE ELECTRIC FOUNTAIN

ter being shot up from below, thus forming

a roof of foam on the structure.

The flow is caught in the hollow cor-

nice and allowed to run over a perforated

plate beneath the dome

whence it falls as a shower

between the columns and

finally leaps in eight
streams into the basin.

From there it is carried by

pipes to the starting point,

for as a matter of economy

the water is used again and

again.

The electric illumination

is furnished by clusters of

tungsten lamps in the dome,

whose light is diffused by

the shield of prismatic

glass. A similar arrange-

ment is used for a smaller

dome below it. Under each

of the jets and each of the

cascades are light boxes

with holophane reflectors

and clusters of bulbs,

which vary in number

with the importance of the position of each.

By means of a flasher, which operates auto-

matically, the various color combinations

are produced, and the mechanism is so per-

fectly adjusted that the only attention it

needs is that of the park caretaker.

The cost of operation, including the care

of the park, water and lights and the serv-

ices of the employe, is $5 a day. The cost

of the fountain itself was $15,000.

Electric Registration of Storms

There is in use at the observatory at

Kalocsa, in Hungary, an electric apparatus

for recording distant thun-

derstorms. An electrical

wave, set in motion by a

flash of lightning, is regis-

tered by a detector resemb-

ling in its action that used

in wireless telegraph sys-

tems. The impulse, it is

said, is communicated to a

pen connected with a disk moved by clock-

work, and when the pen makes its record a

bell is rung whose vibration resets the

coherer.

Storms raging invisibly twenty miles

away are, it is reported, thus recorded, and

on one occasion it is said that the apparatus,

on a bright day, made known the prevalence

of a violent storm in Budapest, 68 miles dis-

tant.

THE ELECTRIC FOUNTAIN OF SAN DIEGO



Electrical Relics in the National Museum

The United States government possesses
one of the largest, if not the largest and
most remarkable collection of electrical

relics in the world. It comprises more than
7,000 specimens and is growing at the rate

of from 300 to 500 acquisitions per year.

SECTION OF THE FIRST OCEANIC CABLE,
NANTUCKET TO MASSACHUSETTS SH0EE,
1858. IT IS FITTED WITH LEAD AND

IRON WEIGHTS

Inasmuch as almost all of the most notable
inventions in the whole field of electricity

have been the products of American genius
it is particularly appropriate that this nation
should possess the most interesting and most
complete permanent exposition representa-
tive of the development of the art. It is also
a matter for congratulation that the begin-
ning of the electrical era has been recent
enough and its importance was realized

promptly enough to obtain for preservation
those early mementoes and products of ex-
periment which have been lost to the world
in the case of many another art or industry.

Uncle Sam's electrical museum, as it

might be denominated, is the fruit of many
years growth. It owes its inception to Prof.

Joseph Henry who donated as its nucleus a
number of the original experimental ma-
chines with which he commenced his ex-

periments in the electrical field about the
year 183 1. As the scope and purpose of the
collection became known suitable specimens
were donated in increasing numbers by elec-
trical inventors, manufacturers and others.
During the last twelve years the collection

has been in charge of Mr. George C. May-
nard, who is especially qualified for the
responsibility, having been associated with
Prof. Henry since 1864.

The electrical relics and exhibits are
housed at the United States National
Museum at Washington, an institution sup-
ported by government appropriations, al-

though its affairs are administered by the
officials of the Smithsonian Institution.

The recent completion by the government
of a new $3,000,000 National Museum
Building supplementing the old museum
structure which covers an area of 21-3
acres on the Mall at the national capital
will, by its provision of additional space for
the electrical collection, work great im-
provements in the conditions governing this

exhibition. The electrical relics are ar-
ranged in glass cases and glass-fronted wall
cabinets and in the current rearrangement
of the accumulation every effort is being
made to so group the exhibits according to
classes and in accordance with the trend of
development as to make it easy for persons
who wish to follow chronologically the
series of object lessons reflecting the trans-

SECTION OF THE FIRST TRANSATLANTIC
CABLE

formation of any standard class of electrical

apparatus.

Even in a collection such as this it is, of
course, impracticable to include everything
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electrical, indiscriminately. The effort is to

show by original apparatus, experimental

equipment and reproductive models the be-

ginnings and the important steps in the de-

velopment of every branch of the electrical

ORIGINAL AND ONLY SPECIMEN OF THE
BAIN CHEMICAL TELEGRAPH

field. Thus every epoch-marking invention

in the history of applied electricity is here

represented—usually by the most interesting-

relic in that particular sphere.

The government officials in charge of the

electrical collection have been especially

keen to secure whenever possible original

"first" instruments. Thus we see in the col-

lection Prof. Henry's initial large lifting

magnet—the forerunner of a most important

class of present day electrical toilers and

Morse's first telegraph instrument which he

made with his own hands. Here, too, are

Bell's original telephones ; Elihu Thomson's

first electric welding machine; the first

Edison incandescent light dynamo used for

commercial purposes, and Thompson's first

arc light dynamo.

A very interesting relic is a Morse tele-

graph receiving instrument which was used

in 1844 on the line between Baltimore and

Washington—that first telegraphic line con-

structed by appropriation of Congress and

which proved the practicability of the in-

vention. In the same division of the collec-

tion and striking in contrast is a standard

Morse set of the present day consisting of

key, sounder and relay. This particular set

is especially interesting by reason of the fact

that it is the one used some years ago by

ORIGINAL ARC LAMP INVENTED AND MADE
BY WILLIAM WALLACE IN 1878

MODEL OF MOSES G. FARMER'S RAILWAY
MOTOR

Thomas A. Edison in receiving the tele-

graphic message sent around the world for

the purpose of demonstrating how expe-

ditiously this could be done.

A group of exhibits that attracts much at-

tention is that devoted to submarine cables.

One of the notable objects in this section is

a section of what is accounted the first

American oceanic cable—the one laid about

1858 from Nantucket Island to the Massa-

chusetts mainland. This specimen bears the

lead and iron weights which were employed

in connection with this pioneer cable to hold

the cable on the floor of the ocean. A rival

of this specimen in popular interest is a sec-

tion of the first Atlantic cable, this partic-

ular section having been donated to the

government by C. V. De Sauty, the first

operator of this cable at the terminal at
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Plaster Cove, Newfoundland. An unusual
feature in connection with this first long-

distance cable was that the cable through-
out its entire distance was of the dimension
shown in the specimen instead of having, as

THOMAS DAVENPORT'S ORIGINAL MODEL OF
HIS RAILWAY MOTOR

is the present practice, the heavily armored
or reinforced "shore ends" designed to avoid
damage in shallow water.

Conspicuous among the curiosities in the

government's electrical treasure trove is a

Bain chemical telegraph instrument—a me-
mento of a most ingenious invention. This
is not only an original but it is believed to

be the only one in existence. The Bain sys-

tem of telegraphing was invented and put
in operation as a competitor of the Morse
system and was supposed to avoid infringe-

ment of the Morse patents. In this system
dots and dashes of the Bain alphabet were
marked on a circular sheet of paper moist-

MODEL OF THE ELECTRIC MOTOR INVENTED
BY CHARLES G. PAGE IN 1850

ened with a solution of potassium ferro-

cyanide by means of chemical action

through the instrumentality of the electrical

current transmitted from distant sending
stations.

Another novelty that is shown is the

original arc lamp, invented and made by
William Wallace of Ansonia, Conn., about

1878. The distinctive feature of this lamp
was that carbon plates were used instead

of rods and were so adjusted that the elec-

tric arc passed from one side of the plate

surface to the other across the width of the

lamp—a supposedly economical arrange-
ment.

Electrically operated phonographs are in-

cluded in the big collection and among them
several of the earliest designs evolved by
Edison. So, too, ere long, will be a model
of a high power wireless telegraph station

as representing one of the latest utilizations

of the magic current.

Railway motors receive much attention

in Uncle Sam's continuous exposition of

things electrical as is fitting in view of the

importance of this class of apparatus in the

industrial and transportation world. By
means of models or originals every import-

ant step in development may be traced. For
instance there is Thomas Davenport's
original model of his electric railway motor,

one of the earliest inventions made by the

Vermont inventor who caused quite a stir

three-quarters of a century ago. This model
shows the motor traveling on a circular

track with a Grove battery placed on a plat-

form in the center and traveling with the

motor. There is likewise a model of the

electric railway motor invented by Moses
G. Farmer and, among a number of others

a model of the motor invented about 1850
by Charles G. Page, and which was used to

operate a full-size freight car. In this early

electric motor a lever connected to the axles

of the car was operated by a reciprocating

mechanism, power being derived from
rather large chemical batteries carried on
the car.

An alloy containing 8 per cent of molyb-
denum, 0.3 per cent of vanadium and 0.6 per

cent of carbon is said to make good perma-
nent magnets, which retain their magnetism
up to a temperature above 1,000 degrees
centigrade. Four per cent of tungsten with

0.4 per cent of vanadium has also been
found to be a good combination.
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After Death—What?

The repulsive feelings

which enter into the

thought of having friends

or relatives cremated after

death may be lessened if

the result is accomplished

without flames reaching

the body.

Apparently following
out this idea Lawson H.

Giddings, Pasadena, Cali-

fornia, has received a pat-

ent upon a crematory

furnace in which elec-

tric heater coils installed

in the walls will raise the

temperature of the interior

to a white heat. The furnace is designed to

be built of fire brick or other heat resisting

material, and although the heat developed by

the coils is intense no flames are visible any

more than in the ordinary electric furnace.

Illuminating An Art Shop

The lighting of pictures to best display

them is a difficult problem but one in which

each case must be given individual atten-

tion. The accompanying picture presents

AN ELECTRIC CREMATORY FURNACE

the solution offered by the owner of a Chi-

cago art shop and successfully brings out

the detail in each piece of work. A Federal

ceiling cluster containing four 6o-watt

tungsten lamps has suspended below it a

rectangular screen of oak molding. The
upper side of the screen is covered with

glass over white paper, thus acting as an

indirect reflector and keeping the lamps

hidden. The outfit fills the room with soft

white light and displays the works of art

to advantage.

EFFECTIVE ILLUMINATION IN AN ART SHOP



Asbestos Insulating Materials

On every electrical machine, on every tel-

egraph or telephone pole, on the trolley

wires, we find insulating material which has

to guard the current from leaking to the

ground. In fact, the tremendous develop-

ment which has taken place in all electrical

applications is due, to a great extent, to the

finding of new and better ways of insu-

lating. Naturally, this has led to the devel-

opment of a special industry closely allied

to the electrical industry; namely, the man-
ufacture of insulating materials.

In the January number of Popular Elec-
tricity we have seen that mica has gained

the largest. Asbestos is found in large

blocks ; to the layman it appears to be an
ordinary stone. But the expert, of course,

knows better.. He first breaks the blocks

into smaller workable pieces. Then these

pieces are put into a machine which tears

the stones into very thin fibers. The most
expensive fibers are those which retain the

greatest length after being torn. The white
fiber is more expensive than the blue. Such
fibers are worked by the manufacturers of

insulating material into solid pieces again
by means of very high pressure and the use
of special molds.

HYDRAULIC PRESS OF 350 ATMOSPHERES USED IN MOLDING ASBESTOS INSULATING
MATERIAL

very widely spread application as an insu-

lating material. However, it cannot be em-
ployed everywhere, neither for all purposes,

and so we had to seek for another min-

eral which could be worked the same
as mica, but which would possess certain

other qualities. This mineral has been dis-

covered in asbestos.

The world's asbestos market is supplied

from the Canadian mines, which are by far,

With the fiber there is mixed for spark

guards, for instance, some Portland cement
and waterglass (a substance consisting of

silicates of sodium or potassium). This is

done in a special mixing machine until the

whole has become of absolutely uniform
appearance. The material thus prepared is

now put in the right proportion into the

mold. The top part of the mold is set on
the material and the whole placed under a
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Hydraulic press. Then the piece is pressed

into one solid mass and is carefully taken

out of the mold and placed in a hot room
where it is dried. After this, it is placed

once more into the waterglass to be im-

pregnated. Then it is dried again, and
finally it is baked in an oven at about

300°F.

The pieces so formed are smoothed down
by means of machines, very similar to wood-
working machines. Where the pieces should

have a brilliant finish they are polished.

Some firms only varnish them with water-

glass. The pieces thus prepared will be

SMALL SECTION OF THE AIR DRYING ROOM
FOR PRESSED PIECES

able to stand the very highest temperatures

and are therefore used chiefly for spark

guards and in places where the electric

arc is apt to burn up other insulating ma
terial. If the process is carefully done, such

material will stand about 5,000 volts to each

one-eighth inch of thickness.

For other purposes there are also em-
ployed other bases and for pieces where no
heat is to be expected many manufacturers

use as a basis for insulation combinations

with tar, asphalt or some such material.

With linseed oil, benzol and turpentine this

material is melted into a liquid and then

put with the asbestos fiber. The liquid is, of

course, almost stiff and is slowly put into

the mixing machines where the asbestos

fibers are already being mixed. Thus there

is obtained a material which, when pressed

together, will remain in the form given.

The material is so mixed until the whole is

completely uniform and almost dry, yet

just slightly sticky. It is now molded either

into plates or special shaped pieces, washers,

etc. Sometimes metal parts are molded into

the insulating piece.

The finished articles are dried out during
about six to twelve days, in a warm place.

Once they are sufficiently dried out, they are

baked in the oven. Here the binding proc-

ess takes place and the pieces become ex-

tremely hard and acquire mechanical
strength. Then they are smoothed and var-

nished, or smoothed and highly polished. If

a very high insulating quality is required, it

becomes necessary to impregnate the pieces

once more after their having been baked.

The various firms use different methods for

doing this. Some take the pieces out of

the oven and plunge them thus hot and dried

out into boiling linseed oil, where they are

left for four hours. Then they are once
more baked for ten hours and then smoothed
and finished. Others take the pieces out of

the oven and put them into a vacuum im-

pregnating oven, where the pieces are im-

pregnated with insulating varnish.

There is still another process of molding
by heat. In this case the mixture is ap-

plied differently and also made up differ-

ently. The basis used is pitch and bitumen,

which is crushed into the finest powder and
then mixed with the asbestos fibers. During
the mixing some turpentine is added to the

mass. Linseed oil is also used, and also

'

other oils. Some firms put some Montana
wax into the mixture and colophonium
(Dragon's blood). Others, again, put powd-
ered sulphur into the mixture ; others shel-

lac. But the latter being rather an expensive

article, it is not very frequently used. The
whole mixture is mixed until it becomes
one black dust. As a rule it is dry and not

like the other material of the cold process.

Then the material is weighed, as is done

in cold molding, placed into the mold and
then the mold is put into the oven and
heated. Next the mold is taken out of the

oven and set under high pressure. This

process takes half a minute. The mold is

taken down with a towel and is then cooled

with cold water, the piece is taken out and
is in most cases finished and does not need

polishing.



A Telephone in Eternal Snow
By DR. ALFRED GRADENWITZ

HEN Dr. Camillo Al-

essandri, the coura-

geous director of the

Regina Margherita Ob-

servatory on Mount
Rosa in the summer of

1908, first conceived the

plan of carrying a tele-

phone wire up to the

mountain top, he was

fully aware of the dif-

ficulties likely to be

met in his task. The

Government authorization having been ob-

tained, he at once set to work in order, if

possible, to finish the installation within the

brief season during which the observatory

is habitable. While

conductors, insulat-

ors, telephone appa-

ratus and accessories

had been ordered
from the Milan tele-

graph and telephone

office, the telephone

poles were purchased

at Alagna and con-

veyed up to the Colle

d'Olen (at about

11,000 feet above sea

level), mostly by

women carriers, and

with the aid of mules.

The most difficult part

of the transport, viz.,

from the Colle d'Olen

to the mountain top,

was taken charge of

by two athletic car-

riers—Giovanni and

Lorenzo Scolari—to

whose daring the suc-

cess of the enterprise

is mainly due. In fact,

these men, assisted by

the line-keeper Scop-

ello, also fixed the

poles in the snow and

ice of the glacier

and, generally speak-

ing, did all the difficult or dangerous work
entailed by the task.

The telephone line was to connect the

Regina Margherita Observatory, situated at

15,050 feet above sea level, with the Ca-

panna Gnifetti Observatory, located at an

altitude of 12,050 feet on the mountain side,

and thence with Alagna in the Lombardian
plain. In the section between the Capanna
Gnifetti and the Colle del Lys, telephone

poles thirteen feet in height were fitted into

the snow to a depth of about 6.5 feet, leaving

a distance of about 300 feet between poles.

As the snow, even at these medium heights,

was likely to be dry enough for ensuring

electrical insulation, it was thought possi-

ble to allow the lowermost portion of each

TELEPHONE LINE IN THE COURSE OF CONSTRUCTION.
ALESSANDRI NEXT TO THE POLE

PROF.



POPULAR ELECTRICITY 347

span of wire to rest

on the snow. From
the Colle del Lys to

the summit of Mount

Rosa no poles were

used, as the insulat-

ing power of the al-

ways pulverulent
snow was known to

suffice for insuring

telephone communica-

tion, even through a

bare wire stretched

out completely on its

surface or buried in

its mass.

After a thorough

testing of the appa-

ratus and conductors,

the line would not

work. The drawback

was found to lie in the

insufficiency of the

ground connection at

the Capanna Gnifetti.

Then it occurred to

Dr. Alessandri that a

ground connection

could possibly be

found at the bottom of

some of the crevasses

on the Lys glacier,

close to Capanna Gnifetti. A test was made
on August 26th. Tied to a rope and carry-

ing with him the copper plate intended to

form the ground connection, if this could be

found, Dr. Alessandri was let down into

the crevasse chosen for the experiment.

This had the form of a funnel with the

broad end turned downwards, being rela-

tively narrow at the top. Down about 65
feet Alessandri found a horizontal sheet of

smooth ice ; in fact, a real frozen lake.

While admiring this fantastical grotto and
observing, not without awe, the enormous
ice stallactites hanging down from the

vault and threatening to fall on his neck, he

suddenly felt the ground give way below his

feet and found himself immersed in water.

After recovering from the surprise of this

involuntary dip, he let the copper plate

down into the underground lake and sig-

naled to his companions to raise him up to

the surface. On that very day a telephone

connection with the Regina Margherita Ob-
servatory was at last obtained.

HEAD END OF WIRE SPAN MORE THAN 1100 YARDS IN LENGTH

After installing the most difficult portion

of the line, its extension to the Colle d'Olen

and Alagna was left for the following year.

However, during the summer months of

1909 the director of the observatory was
prevented by a dangerous illness from re-

turning to his wonted post on the summit
of Mount Rosa. As soon as he had re-

gained sufficient strength to drag himself up
to the observatory, he threw all medical ad-

vice to the winds and returned to his moun-
tains in order at least to form an idea of the

damage wrought in the telephone line dur-

ing the intervening months of desertion.

Though the downward motion of the glacier

had disturbed considerably the alignment of

the telephone poles, an occurrence perfectly

foreseen at the outset, a few days' work was
sufficient to restore everything to working
order and to re-establish telephone commu-
nication between the two observatories.

Though only two days were left before

the closure of the mountain observatories,

Alessandri decided to make the best of the
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time at his disposal and, if possible, to com-

plete the telephone line down to the plain.

A number of difficulties were encountered

also in the lower section of the line, espe-

cially in traversing the Pisse Valley (cov-

ered by a single span of thick steel wire

more than 1,100 yards in length), and be-

tween the Garstelett and Indren glaciers

(another span of nearly equal length). In

a surprisingly short time everything had

been finished and on September 8, 1909, the

telephone wire for the first time conveyed

the human voice from the summit of Mount
Rosa down to Alagna.

Jewel Box Electrical Alarm

and causing the alarm to sound. It makes

a noise as loud as an alarm clock and does

not cease ringing until it is "shut off." This

can only be done by opening the lid of the

box and shifting a lever.

Artificial Comets and Auroras

There is upon the market in Paris a cash

and jewel box with an electric alarm at-

tachment calculated to startle a would-be

THE JEWEL BOX ALARMS THE HOUSEHOLD

thief into forgetting everything except a

"get-a-way."

In the bottom of the jewel box is placed

a small mechanism consisting of a dry bat-

tery, a magnet, a system of levers and an

electric bell. In the center of the bottom of

the box is a small orifice, through which

hangs suspended a small pendulum. As

long as the box is stationary this pendulum

hangs perpendicularly and does not close

the electric circuit. But if moved only in

the slightest degree one way or the other,

or if the box is raised off the table, the pen-

dulum drops down, thus closing the circuit

Natural phenomena are often counter-

feited in the laboratory. For instance, dur-

ing a series of experiments with the pres-

sure of light upon floating particles of ex-

treme minuteness, there was obtained a very

accurate reproduction of a comet's tail.

A powder consisting of emery and the

spores of puffballs was put in a vacuum
tube wherce the air was exhausted as com-

pletely as possible. When the rays from

an arc light were concentrated upon the pow-

der the lighter particles

were seen to be blown out

as if repelled by the light,

presenting a striking re-

semblance to a comet's tail

According to Arrhenius

and others, this is analo-

gous to the way in which

the sun actually produces

the tails of comets. The
experimenters found that

the effect upon the pow-

der was of the same order

of magnitude as would be

expected from the value

of the pressure of light

deduced from other ex-

periments.

Experimental proof of

the electrical nature of the

northern lights was once

adduced in an interesting

way by Professor Ramsay. The result was

an artificial aurora borealis.

Between the poles of a powerful electro-

magnet he suspended an exhausted glass

globe, containing at the top a metallic ring.

An alternating current discharged through

the ring in the globe produced an annular

glow, and when a current was sent through

the coils of the electromagnet the glow was

deflected downward in streamers resembling

those of the aurora borealis. The spectrum

of the natural aurora shows the presence of

krypton, and in Ramsay's experiment kryp-

ton was also produced.
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Magnetic Alloys

It is generally understood that the only

substances which are magnetic, or may be

magnetized, are a certain natural magnet,

called lodestone, and iron. There are cer-

tain manganese alloys, however, which are

magnetic, called the Heusler alloys, so

named after their discoverer, Dr. Heusler.

They are composed of copper, manganese

and aluminum and are remarkable from the

fact that, in certain proportions they are

magnetic, although the component metals

are not magnetic. Dr. Heusler made the

discovery by accident in 1901. He was turn-

ing a metal alloy containing manganese in a

lathe, when he noticed that the turnings ad-

hered to the tool. This led to a general in-

vestigation of the magnetic properties of

manganese alloys.

A Hotel Convenience

In the high class hotels in the larger cities

electricity is made to perform a great many
little services for the patron, which in the

aggregate tend to impress him with the fact

that no expense has been spared to make
everything convenient and comfortable. For
instance, he will find in such a hotel that

under the telephone in his room there is a

slightly convex case of opaque glass. Sud-
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denly he may be surprised to see the case

light up from within and to read the words
"Mail in the office for you," the letters being
painted on the inside and only visible when
the electric light within is turned on. In-

quiring later at the office he finds that the

mail distributing rack back of the clerks

-desk is fitted with little shutters to each
compartment. When a letter is thrust into

a compartment the shutter is pushed back
and this closes a circuit leading to the lamp
in the corresponding room.

A Novel Music Box

Dance music suggests motion, and even
small-sized music boxes have had their

charm increased by the addition of a couple

1 1I
'/

A NOVEL MUSIC BOX

'MAIL IN THE OFFICE" SIGNAL

of figures which would rotate to the tune

which the box was playing. Now a builder

of larger music boxes has gone still further

by giving the rotating couple not only a

stage setting, but a changeable lighting

effect also. The figures appear to dance in

a niche with mirrored sides, thereby giving

the impression that there are several cou-

ples, and are brightly lighted by a pair of

incandescent lamps placed on opposite sides

of the megaphone. The lamps are hidden

from the observers' view and a slowly rotat-

ing color screen keeps changing the color

of the light.
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New Primary Battery

An electrician and inventor in Los
Angeles, Cal., believes that he has discov-

ered a way of making primary batteries so

that they will have great enough efficiency

to make them practicable for running auto-

mobiles, and even cars.

One of these batteries, weighing 600

pounds, was able to develop three horse-

charged. Unlike storage batteries, it is not

necessary to charge it with a dynamo ; it is

self-generating, and as soon as the liquid

is poured into the batteries the current is

produced. The inventor claims that his

secret compound is very cheap to manufac-
ture, and may be carried concentrated or

diluted. The mixture of four pounds of

NEW PRIMARY BATTERY IN USE ON AN AUTOMOBILE

power and drive a roadster at the rate of

fifteen miles an hour over the city pave-

ments. The inventor claims that his battery

will generate one horsepower for ten con-

secutive hours at a cost of one cent. Noth-
ing is said, however, of the cost of renewing

or recharging the cells when run down.
Each cell consists of four sheets of zinc

and three sheets of carbon, all having the

dimensions of 4 by 8 inches, the zinc being

V\ inch in thickness, the carbon ^ inch.

The weight of each cell is fifteen pounds,

crystals with ninety-six pounds water will

generate at once 170 amperes at iM volts.

A Dish Washing Machine

The notion that dishes can be washed
thoroughly only by hand has been the cause

of perpetuating the most tiresome form of

kitchen drudgery. The dishes must be

picked up by hand, there is no getting

around that fact, but there the handwork
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may cease if people will only realize that

the rest of the process may be effectually

carried out by the aid of a little motor.

Practical dish washers are on the market

and here is one of them. A copper tank

containing soap and water, into which the

dishes are lowered in metal baskets, is ar-

ranged with a one-eighth horsepower motor

to drive the gear on the outside for impart-

ing motion to the dishes. A sloping bottom

makes the tank readily drained and cleaned.

The dishes are brought from the table in

the metal baskets and placed in the washer

where the current completes the work, and

thoroughly. Afterwards wipe them if you

think this is necessary, or else simply rinse

in hot water and allow them to drain and

dry. The roomy tables at each side are

convenient in either case

A DISH WASHING MACHINE

equalling a certain power. Thus at the end

of the day, the manager can see what pro-

portion of the time the machine was work-

ing and what portion it was idle. In fact,

he can go further. He can set the meter

A Tireless Timekeeper

The work done by machine tools is very

largely proportional to the work done by the

men running them. Hence any recording

instrument that will show just what the tools

are doing gives a very good check on the ef-

forts of the men.

The graphic recording wattmeter shown
herewith does keep an exact record of the

exertion of the tool. It shows just how
much power the machine was using every

instant during the day. It does this by

drawing a curve on a moving strip of paper.

The paper is fed at so many inches per

hour and is divided horizontally into spaces

GRAPHIC RECORDING METER

up in his office and tell at any instant by

looking at it whether the machine out in

the shop is working.

As a result of the weighing frauds in the

customs house of New York the govern-

ment has just placed electrical weighing

machines in the customs houses of New
York and Boston.
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Chocolate Warmer for Candy
Making

Hotel of a Thousand Fans

In making chocolate candies it is very

necessary to keep the chocolate for dipping

in the proper fluid state so that the work

CHOCOLATE HEATER

can be carried on rapidly and to insure

getting a uniform coating of chocolate on

all pieces. The Cutler-Hammer electrically

heated chocolate warmer permits of regu-

lating the heat by means of a three-heat

MAKING CHOCOLATE DROPS

snap switch. The heating element is en-

tirely enclosed in a metal casing and the

chocolate pan having the same shape rests

intimately in contact with the heater. The
pan, however, is separate and can be lifted

out to facilitate washing.

These chocolate warmers can be attached

to any lamp socket by the cord and attach-

ment plug provided. The inherent advan-
tages by the use of electric heat, such as

cleanliness, safety, readiness for operation,

etc., make these devices of great value in

the large or small candy factory. The cur-

rent consumed is about equal to that re-

quired by an ordinary 16-candlepower lamp.

At the Hotel Astor in New York one of
the things which impresses the visitor very
favorably is the great number of large ceil-

ing fans. Of course every hotel nowadays
is provided with fans of various types, but
here they have been installed one might
say almost by the thousands. Every guest
room is provided with a large ceiling fan,

representing altogether a very great num-
ber, and in the main lobby a big 36-inch fan
hangs every twelve or fourteen feet, as also

in the dining rooms. One would almost
think there were more than necessary, but
after sitting in the lobby for a few minutes
on a hot day and luxuriating in the constant,

cool breeze that is maintained all through
the rooms, what at first sight appears to be
unwarranted profusion turns out to be a

very good investment, for there is no doubt
but that this effort to make guests comfort-
able is a very strong advertising feature.

Keeping the Clothes White

Common salt has in it an element called

chlorine which in gaseous form is of a yel-

lowish green color and has a disagreeable,

suffocating odor. It is a powerful oxidizing

THE "CHLORINATOR" FOR MAKING A
BLEACHING COMPOUND
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and bleaching agent and can be obtained

from salt brine by electrolysis.

The accompanying illustration shows the

Valhalla chlorinator, an apparatus for mak-
ing "chloritone." Chloritone is produced
by the decomposing electrolytic action of

no or 220 volts direct current on a solution

of common salt while flowing through the

vat attached to the side of the table. This
produces a bleaching liquor at a cost of one-

half cent a gallon, which is stored in the

tank under the table. It is said to be more
easily rinsed from the clothes and to leave a

clean, sweet odor.

Automatic Photograph Printer

In printing photographs by natural light,

a photographer spends much of his time in

watching the effect of the light which is

not always uniform. The Calhoun photo

AUTOMATIC PHOTOGRAPH PRINTER

printer enables the photographer to use

steady electric light and to set an automatic
timing device which cuts off this light at the

proper time. The light is provided by a

movable cluster of incandescent lamps with-

in a cabinet. It is claimed that with good
weather and sunlight a photographer can
print 200 photographs in a day. With the

device described 2,000 photographs may be

printed in the same time. The machine re-

quires three amperes to operate.

Green Light for Jewelers

It is an interesting fact that green light

seems to be the best adapted for fine jew-
elry work. A simple way to obtain such a

light for the work bench is to use a special

water lens, colored green, as shown in the

GREEN LIGHTS FOR JEWELERS

drawing. This may be on the order of the
large colored globes seen in drug store win-
dows. The lamp is then suspended on the

opposite side of the globe from the work in

hand.

Window Ventilator

To purify the atmosphere in theatres,

offices, hospitals and other public buildings

a small but very powerful multivane fan,

operated by electricity, is now frequently
used, and is readily placed under an or-

WINDOW VENTILATOR

dinary window. It can be adjusted either

to blow fresh air into a room or to suck out
the foul air. Dust is taken care of by a

dust collector.

A portable ventilator is part of this sys-

tem, by means of which unused vaults or
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store-rooms may be made fresh and sweet

in a few moments. The same portable set

can be used for ordinary ventilating pur-

poses when such a temporary need is met.

The pressing need of such an invention

is shown by the report of the New York

Board of Health a few years ago, which
stated that 40 per cent of all deaths in that

city could be ascribed to breathing impure
air. The cost of operating this ventilator

is between one and two cents an hour

—

surely a low price for pure air.

AN OLD-TIME CENTRAL STATION

Manufacturers today are apt to pride

themselves on the perfection of modern
manufacturing methods and the expected

long life of modern electrical machinery.

The designer finds in the factory records,

types in which the factory took great pride

in the 8o's or 90's and refers to them as

"the types used in the Ark." The world

does move, and styles change in electrical

machinery as they do in other things.

It is somewhat of a shock, therefore, to

discover here and there plants otherwise

up-to-date still using some of those old types

which are decidedly out of style, and which,

in the opinion of modern manufacturers,

should have been scrapped long ago. Still

more of a shock is it to discover that these

same old types are still giving satisfaction,

with a maintenance charge as low as that on
modern apparatus.

The municipal electric plant at Oxford,

Ohio, is operating a plant installed 22 years

ago, about a decade after the incandescent

light came into being.

The entire plant, including generating

apparatus, station equipment, power house

and lines, was installed by the Westing-

house Electric Company in 1889. Since that

time it has been operating regularly, and

from present indications will continue to do

so for a good many years.

Part of the original generating equipment

still in use consists of two duplicate units,

each a 500-light, generator driven by a

vertical automatic engine. The revolving

armatures have been re-wound, but the field

AN OLD PLANT INSTALLED IN 1889
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Nevertheless this and other old-time plants
like it show that machinery is not neces-
sarily worthless because it is old.

Power Plant at Barnett Shoals

THE SWITCHBOARD IS ARCHAIC ACCORDING
TO MODERN NOTIONS

coils, except one or two, remain as originally

installed. The original oil cups have been

supplemented by a reservoir on the top of

each generator feeding by gravity. One of

the engines has its original cylinder and
has never been re-bored. The other engine

had a new cylinder shortly after installation.

The switchboard is archaic according to

modern notions, but efficient and service-

able. The wiring and connections are of the

old surface type on wooden backing, and

the switches are mounted
on wood bases. The me-

ters, too, have wood cases.

The coils of some of these

meters have been open-

circuited in several cases

by lightning but have

been reconnected by the

attendant. A portable volt-

meter of modern design is

kept at the station for

checking the feeder volt-

meters. As the photograph

shows, the switchboard

wiring was done in an ex-

ceptionally neat manner.

No doubt a large meas-
ure of the success of the

machinery is due to the

care taken in operating it.

Completion of the Barnett Shoals plant
makes the fourth source of electrical energy
for Athens, Ga., which 4s a city of 15,000
people. The Athens Railway and Electric

Company has leased the plant from the

builders for a period of 99 years.

The dam is 43 feet high, and the spillway
is 522 feet long, the end abutments making
the total length 852 feet. It is the open face

type Amburson dam with eighteen feet be-

tween each buttress, and has a passage-way
through the buttresses near the top. This
passage-way has an iron gate in the end
from the power house and a wooden door
leading into the house.

The power house is equipped with four
generators of 700 kilowatts each, making a
total of about 3,700 horsepower.
The water was shut off, to fill up the dam,

on March 7, 191 1, at 5:15 p. m. At 9 115 p. m.,

March 8, the water ran over the crest, tak-

ing 28 hours to fill. This was 40 hours sooner
than the engineers had expected. The water
obtained its full height at two a. m., March
9, when five inches flowed over the crest.

The time, required to build the dam was
one year, two months and fifteen days.

The increasing number of such plants but
indicate the trend of the times to utilize the
now wasted water power of the country.

POWER PLANT AT BARNETT SHOALS



Electrical Men of the Times

GANO DUNN

It is seldom that a man can prove himself

master of one trade and at the same time

demonstrate marked ability in other fields

as well. Mr. Gano Dunn, however, is an

exception and evidence of this dual power.

Seemingly his work outside the engineering

field augments the finish of his work within.

Now vice-president

and chief-engineer of

the Crocker-Wheeler

Company, Mr. Dunn
has arrived at this po-

sition by 22 years of

devotion - to engineer-

ing work with them.

He is a wide reader

with" an inviolable rule

that he shall be the

owner of every book

he reads. His library

therefore is large and

diversified. By his
friends in the legal

profession he is cred-

ited with being a good

student of Blackstone.

He has likewise many
friends among literary

men and women, and in

the interest of children

he has given problems

in this field the benefit

of an alert mind. He
is the possessor of a

high-power microscope

with which he has pre-

pared a large collection of specimens

in his hours of leisure. Intimately ac-

quainted by long walks with the region

of the Palisades of the Hudson, he is a

member of the American Scenic and His-

toric Preservation Society and of the New
York Historical Society.

Reverting to his early life, at fifteen he was

a Western Union telegraph operator work-

ing afternoon and night. During six years

of this kind of work he not only acquired

a college training/ but also supported him-

self and aided in caring for his family.

His thesis "The Distribution of Electric

Power in Factories," which he prepared at

the college of the City of New York, gave

him immediate standing in the engineering

world.

In his chosen field Mr. Dunn has to his

credit a large number of patents which
were developed in the service of his com-

pany and besides this,

in mechanical design

he has been a valuable

producer. As an in-

stance of this, his com-
pany's competitors
were using a machine

costing something like

$60,000.00 to do cer-

tain work. Attacking

the problem in the

shops of Ampere, N.

J., Mr. Dunn in prac-

tically three weeks'

time produced a ma-
chine that would do

better work than the

costly one and further-

more it could be built

for $300.00.

In recognition of his

worth, Mr. Dunn has

served in an official ca-

pacity in several or-

ganizations. He is a

member and past presi-

dent of the New York
Electrical Society;

member of the Stand-

ardization Committee, Illuminating Engi-

neering Society; Franklin Institute, and in

all 32 organizations claim some of his time

and tactful attention. Of all the honors

which have been bestowed upon him, how-

ever, perhaps the greatest of all is his re-

cent election to the presidency of the Amer-
ican Institute of Electrical Engineers. The
Institute embodies within its membership

the very foremost electrical engineering tal-

ent in the world and to be its president is a

signal triumph for any man who makes the

problems of electrical engineering his life

work.



IECTRICITY IN THE
HOUSEHOLD

My Experience With a Fireless Cooker
By MRS. M. R. KAVANAGH

The idea of owning an electric fireless

cooker had long been in my mind, and when
one morning I found at my door a little

four-page circular describing one of them

and offering • it . on a month's trial, I im-

mediately came to the conclusion that I

wanted it. I resolved to visit the factory,

which was in my own town, and see the

cooker for myself. I was pleased with the

appearance of it, although since that time

it has been even more improved, and one

of the new three-oven stoves was installed

in my kitchen on Christmas eve as a gift

from my husband.

At first the firm was in the experimental

stage and had not yet published any table

of recipes, so that I was compelled to

compute my own schedule for time re-

quired to cook different articles. I ex-

perienced some difficulty in this in the be-

ginning and I fear there were a few times

when we found our vegetables not quite

properly cooked, or a meal a little later than

usual. After a short time, however, this

difficulty was a thing of the past and, at

the present time, by using the table already

computed in the little book of recipes, it

would not be encountered at all.

We had a number of visitors during the

holidays, and as we spent a great deal of

our time in an automobile we would have

had many a late meal had it not been for

the cooker. Before going out, I turned on

the current and as soon as the oven was
hot (about 20 minutes), put in my roast, or

whatever meat I had planned for dinner,

browned it, got it to cooking nicely, pre-

pared my potatoes and sometimes another

vegetable and put them in with the meat;

the potatoes around the meat, the other

vegetable above, separating the two with a

cover which was bored full of holes. Cover-

ing the oven up tightly, I turned off the

current and heated up another oven. Into

this I placed pies, or a pudding and after

they were baking nicely, I again turned off

the current and we were ready to depart.

Upon our return, it was but the work of

a few moments to place the hot meat, pota-

toes and other vegetables upon the table,

thicken the gravy and be in readiness to

serve the dessert hot. In this manner we
could and did enjoy as appetizing a meal as

would have taken at least an hour to pre-

pare by any other method.

During the hot weather, another ad-

vantage becomes apparent, and that is ab-

sence of heat in the kitchen which is not

made intolerably warm as in the case of a

gas stove, particularly when the oven is

used for roasting or baking. One can keep

as cool by using this cooker as with no fire

at all and yet have all the benefits, and

more than a fire gives. By more, I mean
that in using a fireless, as all who have

used them will tell you, none of the good-

ness escapes from the food and an added

flavor is obtained which cannot be gotten

by any other process of cooking, and, too, a

tough piece of meat or chicken can be

cooked so tender in this manner that it can

be cut with a fork. You have only to try
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it to prove my statement true, and for this

reason alone, if not for the many other con-

veniences afforded, will one who has used a

nreless cooker hold to it in preference to

all other ways of cooking.

Another advantage of this cooker, which,

by the way is called the "Comet," was made
apparent to me though a combination of cir-

as to how to have a hot lunch with no stove

to prepare it on when it occurred to me why
not use the electric heaters in the tireless

cooker. This I did, heating each in turn

and each retaining its heat sufficiently for

me to prepare my little lunch of potatoes,

warmed over meat, coffee and warmed over
pudding with no difficulty whatever. My

THREE COMPARTMENT FIRELESS COOKER

SECTIONAL VIEW OF FIRELESS COOKER

cumstances. It so happened that it became
necessary for me to have my gas stove

moved and the man who came to do the

work arrived at almost the noon hour. He
worked hard to finish the job in time for me
to use the stove in the preparation of my
lunch, but left for his dinner with the work
only about half completed. I was puzzled

coffee continued to boil for so long a time

that I had to remove it from the heater.

Toast may also be prepared upon one of

these electric heaters, and by increasing the

heating surface, say by placing a sheet of

tin or a toasting iron on the top of the heat-

er, several pieces could be prepared at the

same time.
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The Artistic Touch

The transposition of outdoor effects to

indoor conditions may be wonderfully aided

by the use of ferns and flowers, but no

touch of the florist can approach the com-

plete effect produced by the addition of

running water. The electric fountain gives

the delightfully soothing effect of softly

falling water, and as an artistic decoration

A HANDSOME ELECTRIC FOUNTAIN

is equally appropriate in a reception room,

library, hall, conservatory, or upon the din-

ing table.

The Battaglia portable fountain, as illus-

trated, shows some of the beauties that a

combination of colored glass, flowing water

and electric light can produce. The con-

struction is extremely simple and not liable

to get out of order. It consists of a spe-

cially constructed motor attached to a cen-

trifugal pump ; the latter placed in the in-

terior of a metal basin. The pump gets the

water directly from the basin and conveys

it through small pipes to a multiplicity of

nozzles, which direct a large number of

small streams over the figure. The water

then flows down into the basin to be used

over again by the pump.
The motor is run by the same current

that operates a fan or an incandescent

light.

No More Cold Feet

The adaptation of the electric warming
pad to the foot in the form of a shoe is one

of the latest developments in the use of

electrothermal garments, and is the subject

of a patent issued to Phyllis E. Charles,

Portland, Ore. The shoes are made in the

same manner as the warming pad and ar-

/
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ELECTRIC FOOT WARMER

ranged to take current from a block on the

large robe warming blanket or inde-

pendently, as desired. The user may move
about as much as the flexible conductors

will permit.

Nova Scotia is becoming an important

source of supply of tungsten. The demand

for this metal has had an enormous increase

since the advent of the metal lamp, and all

available deposits of ore are being sought,



Where Art and Science Meet
By T. VERNETTE MORSE

With the arrival of August it is not

strange that all scientific ideas apparently

take wings and leave the average mind in

a state bordering on dissolution. Where and

how to spend the vacation becomes the all

important question. To the city dweller

there is nothing that offers greater attrac-

tions than a few weeks in camp. "Back to

nature" is the feeling that is uppermost to

those who are constantly surrounded by the

narrow confines of brick walls.

Camp life, unfortunately, has a few draw-

backs. There is water to bring, fires to

build and food to be prepared for the hun-

gry crowd. For illumination there is the

beautiful, beautiful moon, the cheery camp

fire or the smoking lantern. All of this is

doubtless near to nature, but it is hard work

and as a rule there is a most delightful feel-

ing of relief when the time arrives to break

camp and hie away to some good hotel for

a first class dinner.

The vacation that means total relaxation

is but a shade more tiresome. The busy

mind and body does not easily adjust itself

to absolute inaction for any length of time.

The members of the Artcraft Institute

have from time to time adjusted the summer

outing in a variety of ways that are es-

pecially interesting to the participants.

For those who wish to study real country

life there is the educational farming that

offers a variety of country occupations in

which there is something of interest for

every month. Many who have taken ad-

vantage of this opportunity during the past

few years have settled permanently in the

country after having learned from personal

experience that they preferred the country

occupations.

For many years the Institute maintained

summer camps in Michigan that proved

most attractive. Locations for these camps

were selected near towns on the lake that

were supplied with electricity. The elec-

tricity was a most important factor as one

of the tents had to be fitted up as a shop

for arts and crafts work and supplied with

a motor.

The running of the wires from the main
line to the camping ground was easily ac-

complished, consequently we used electricity

in all the tents.

At night the great white tents were a

beautiful sight surrounded, as they were,

by the severe sentinel like trees.

It was an ideal life in the open with all the

advantages of the fresh lake air and excel-

lent bathing. We were at liberty to prepare

our meals or walk into town for them as we
preferred.

These camps were discontinued when the

grounds were sold for summer hotels, but

they will be resumed again as soon as a per-

manent location can be obtained and will of

course, be a much greater success than ever,

owing to the great improvements that have

been made in electrical household supplies.

It has always been the rule of the Art-

craft Institute to combine the principles of

the simple life with the conveniences of

modern invention and, as a result, we fully

appreciate the fact, that it is not difficult to

do things if we only know how to take ad-

vantage of the conveniences that are near

at hand.

A member of the association who was
familiar with the Michigan camp is enjoy-

ing a similar experience this summer on a

somewhat more elaborate scale.

She had for many years occupied her

large country home with a retinue of

servants and the many cares of the hostess

who feels it her duty to entertain number-
less week end parties. She longed for the

real old time country life.

Like all other mothers (for there were
several young children) she was confronted

with the problem of choosing between a

comfortless country boarding house and the

care of a cottage, and finally decided that

it would be wise to combine the two.

She was familiar with a sleepy country

town sufficiently ambitious to own an elec-

tric plant. Near the lake was a rambling

old house where she could obtain rooms and
board and after considerable persuasion was
permitted to have the electric wires run into

the house, as they passed within a short dis-
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tance the work could be done at slight ex-

pense.

The electric washer and iron was shipped

out, as one maid could in that way do the en-

tire laundry work, which is an important

item where there are children.

A good sized tent was secured for the use

of the children on rainy days.

The next move was to select a few of the

new electrical household appliances that

would add to the comforts of the somewhat

fastidious family. There was besides the

necessary hot water heater a percolator and

chafing dish. Hot water could be had at

any moment of the day or night. A light

luncheon could be prepared on short notice

whenever the children came in from a tramp

with appetites that could not possibly wait

for the regular meal, or when an early bed-

time was in view.

Rainy days were looked forward to with

delight as the maid was permitted to move

the electrical equipment into the children's

tent and assist them in preparing a special

meal while the rain pattered merrily on the

canvas.

An electric fan cooled the air of the

rooms on sultry days. As a matter of con-

venience this clever woman did not forget

to include a few of the dry battery equip-

ments. Near the bed was an ordinary look-

ing clock fitted with a little electric bulb

that lighted the face when required. For

dark nights there was the convenient flash-

light and electric lanterns. All of these

things occupied but small space, and helped

greatly in the general comfort of the family.

Fresh air is as ever the great life tonic.

Camp life is popular and generally advo-

cated for invalids. It is not possible to do

these things up in the northern pines, but

it is a most delightful way in which to

spend the vacation. It is comparatively

easy to procure a location nowadays that

does not take the campers entirely away
from civilization, consequently the delights

of camp life may be combined with home
comforts.

The Modern Summer Kitchen
(With apologies to William Shakespeare of Avon

and Daniel Macfie of Edinburgh)

To cook, and how to cook, that is the question:

Whether 'tis better in the heat of summer
To have a kitchen like a furnace heated

;

Or to discard the gas-stove; fiery fierceness,

Its flickering flames, its smoke, fumes and matches-

To substitute the cleanly, cool, electric

Which at the turning of a switch is ready

To roast or boil, to bake or toast, at pleasure

And in perfection? 'Tis a transformation

Devoutly to be wished. To cook at will,

Now varying the heat as need requires :

For in a kitchen cool the work is done

With ease and comfort, and with quick dispatch

Where current rules. And then as to the cost:

'Tis for the current you consumed—no more

!

Xo waste through ill adjusted burner valves

Nor for the heating of the kitchen, too.

No vitiated air. but healthy, clean,

Awaiting instant use by night or day.

Who then would bear the trouble and the cost

Of blazing ranges holding health at bay?

Now flickering and threat'ning now to scorch

But seldom giving forth an equal heat

To do the needful at the appointed hour ?

Why bear the ills that even gas involves,

With current offered as a public boon,

Free from all risk of disappointing failure?



JUNIOR SECTION
A wholesome, fascinating study is the study of electricity. No boy who spends
his spare time and his spare money in making and learning to operate
electrical apparatus will go far wrong. This department is for such boys.

A Wireless Stage Entertainment
By BURT K. BUNCH

It is possible to give a very interesting

entertainment by means of wireless appa-

ratus alone and I will describe an outfit with

which I have obtained excellent results for

lecture purposes.

In the first place, to eliminate all sus-

picion, I did away with all ground connec-

tions in both the sending and receiving ap-

paratus, and mounted each set of apparatus

on a tripod fitted with rollers so that the

STAGE APPARATUS WORKED BY WIRELESS

distance between them might easily be

changed. This arrangement, I found,

worked very satisfactorily for distances up
to 150 feet or more.

The sending apparatus is shown below
and consists of a Ruhmkorff coil capable

of producing a

ten-inch spark.
Upon the second-

ary binding posts

are two iV^-inch

oscillators. Two
small Leyden jars

made from test
tubes are also

bridged across
the secondary

terminals of the

coil. The power
for operating the

coil is taken from
the lighting cir-

cuit of 110-220

volts, either di-

re c t or alter-

nating. In series

with the primary
of the coil is an
electrolytic inter-

rupter, also an
ordinary Morse key. The interrupter may
be seen just back of the coil. The receiving
instruments are seen in the figure opposite
and are as follows: A filings coherer
and tapper— a 75 ohm pony relay, and
an "automatic control" relay— for con-
trolling the following apparatus : A fire

alarm (electric bell) ; fog horn (electric

whistle); electric light; electric motor; a

miniature cannon, and an electric railway

INDUCTION COIL USED
FOR STAGE WORK
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car. By means of the "automatic control"

relay the lecturer may stand at the sending

instruments in one end of a large hall, and

with the receiving instrument placed at the

other, sound the fire alarm, start and stop

the motor, fire the cannon, light and extin-

guish the light, or start, stop, and reverse

the car in regular succession without ever

leaving the sending key.

The power for operating these various in-

struments is obtained from four dry-cells

located back of the board. The writer uses

the cannon as a finale, and as it makes a

DIAGRAM OF THE AUTOMATIC CONTROL FOR
STAGE APPARATUS

very loud report and comes so unexpectedly

it is quite startling. It may be seen mounted

on the top edge of the board. It is a large

wooden tube with a fine german silver wire

stretched across the bottom. A small quan-

tity of gunpowder is placed in the tube and

the top corked. When the current from the

batteries on the back of board is made to

flow through the wire it becomes heated,

thereby igniting the powder. A loud report

follows, the cork is blown from the tube, a

weight is released which hoists the stars

and stripes to the top of the antenna pole,

and at the same time starts a spring motor

phonograph, not shown in cut, to playing

"The Star Spangled Banner." The roar of

the cannon—the waving of "Old Glory"

—

intermingled with the music of the band,

never fails to bring forth a patriotic yell.

The "automatic control" relay is con-

structed as follows: The dial (D) (see dia-

gram) is of hard rubber and has, set flush

with its face, as many contacts as there are

circuits to be controlled, in this instance

seven. The pointer (P) is caused to move
on and off the contacts by means of the

ratchet wheel (R) and pawl (S). This
motion is imparted each time an impulse is

sent through the magnet (M). A complete
diagram of the wiring, shown herewith will,

I think, be clearly understood by those

familiar with wireless circuits.

The entire outfit knocks down so that it

may be packed in suitcases, thus making it

an ideal portable set.

A Comical Clock

In France, where the raising of grapes
for wines is the chief occupation in many
districts, the sight of jolly topers is not as

offensive as it is in this country, and a

goodly share of the local humor centers

around the handicap which a convivial man
encounters on his way home. A fine in-

stance of this is found in a clock made for

a jeweler's show window by Antony Jac-

ques of Grenoble, which has the numerals

A COMICAL CLOCK

painted on a slowly rotating wine glass.

Instead of having a pivoted hour hand, the

time is indicated by the hand of a figure

floating on the water in the glass. The
curious feature about it is that while the

glass rotates, the figure which floats freely

on the surface of the water always remains

in the same direction, appearing to reach
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for a bottle in the hand of a companion

figure.

The explanation is simple: The out-

stretched hand has a magnetized wire em-

bedded in it and the arm of the chum with

the bottle is made of iron to attract the

magnet.

Another "Smallest" Motor

Not to be outdone by the unusual spec-

imens of the miniature machinery building

which are so popular in Europe, an Iowa

mechanic (Mr. S. G. Asquith of Waterloo)

has built an electric motor, having only

about half the dimensions of the one which

recently surprised the French scientists. It

stands on a hard rubber base 5-16 of an inch

in diameter, is only half as high as its

French rival and runs on a single cell of

battery, while the Trevet motor described

in the January, 191 1, issue of this magazine

required two cells. Some idea of the diffi-

culties encountered in building so miscro-

MINIATURE MOTOR OF S. G. ASQUITH

scopic a motor may be inferred from the

size of the commutator which is only one-

thirty-second of an inch in outside diameter

and yet has two copper segments carefully

insulated from each other.

STUDENTS LIVE IN ELECTRICALLY LIGHTED TENTS

At the Texas A. & M. College, at Bryan,

the college students live in the most unique

tent colony that has ever been established.

Nearly 500 students at this western institu-

tion live in tents the whole year round and,

what is more, actually prefer it to the cus-

tomary dormitory system. It is not nec-

essary to go far for the reason, for the tents

are provided with all the comforts that the

students have in the dormitories. Each tent

is lighted with electric incandescent lamps

and heated with stoves. Moreover the tents

are floored and wainscoted so that they are

practically wind tight and yet allow the stu-

dents plenty of fresh air. There are 243

tents in all, each being sufficient for two

students and being provided with an electric

light and stove. The tents are spread over

many acres of ground and it is indeed a

novel sight to see the brilliantly lighted tents

at night. The illumination from the electric

lamps at once distinguishes the camp from

the ordinary.

A STUDENT CAMP IN TEXAS
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The Young Edisons' Club :

I performed the following interesting ex-

periment with an electric light bulb and a

spark coil. The

tip end of the

bulb was cov-

ered with tin-

foil. A wire was
connected to the

foil and the
other end of the

wire was at-

tached to one of

the secondary

terminals of

the coil. An-
other wire was
connected
to one of the

lamp terminals

and the other terminal of the secondary

coil. On turning on the current the in-

terior of the bulb was rilled with violet col-

ored light and rainbow effects.

Mackenzie Barnes.

64 W. Harris St., Atlanta, Georgia.

EXPERIMENT WITH
SPARK COIL

The Young Edisons' Club :

A very interesting experiment I have per-

formed is making a needle float on water.

I found it by playing with a needle in a

glass of water and making it come up the

sides with a magnet. I took a glass of

water and put a fine needle in the glass and

took a magnet and brought the needle to the

top of the water until it floated, by holding

the magnet above it, but far enough away

not to pull the needle out. I moved the

magnet farther and farther away until to

my surprise the needle still floated without

the assistance of the magnet.

In the course of this experiment the

needle became magnetized and pointed north

and south, acting as a compass. I cannot

understand what causes it to float and

would be glad to find out from some of the

other Young Edisons. Paul Dark.

Blairstown, Missouri.

The Young Edisons' Club :

I am sending you two pictures of my

friends and myself, showing the airship we

have built. We are only from ten to twelve

years of age and we can build our own fly-

ing machines just as well as the big fellows.

The battery motor that you see is an elec-

m%

SOLOMON WOLFE AND HIS FRIENDS WITH
THEIR AEROPLANE

trie engine which works on three pocket

batteries connected to a propeller by means

of a pulley and strap. The engine and bat-

teries were put on the lower frame of the

airship and held very tight by nails. It

could only fly about 10 to 12 feet from the

bench which we were working on.

We are going to try again. We tried it

with a motor first but we could not make a

good way of connecting the propeller to the

armature of the motor. We got better re-

sults with the electric engine, three pocket

batteries, wire and switch for which I paid

|ir
_

Solomon Wolfe.

141 Stockton St., Brooklyn, N. Y.
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Underground Telephone Cable Splicing
By GEORGE M. PETERSON

Although cable splicing deals not only
with joining the ends of new sections of
cable, but also with work on live cables and
clearing trouble on same, we shall only con-
sider work on dead cables in this article.

A telephone cable consists of a certain
number of pairs of wires, each wire of
which is insulated by being wrapped with a
layer of paper. The two wires of a pair
are twisted together and must be kept to-

gether all the way through the cable from
the central office to the end. The sides of a
pair are designated by the terms "odd" and
"even," "line" and "test," "tip" and "ring,"
etc., the odd, line or tip wire being the first

wire of the pair, as fanned out on the main
distributing frame in the central office, the
even, test or ring wire being its mate. It is

FIG. 1. HEAD PHONE USED IN TESTING

usually shown in the cable by a lighter col-
ored insulation. For example: In the or-
dinary pair of cable wires one is white and
the mate to it is red. Therefore white is

the tip and red is the ring side.

The first operation before splicing up a
new cable is to test each section for opens,
grounds and crosses. (Fig. 9 near the end
of this article shows what Is meant by each
of these terms.) This testing is accom-

REMOVTNG
ARMOR

THE

plished by the aid of a head phone and four
cells of dry battery connected as illustrated
in Fig. 1.

The armor, or sheath, is first stripped off
the section or piece of cable to be tested, for
about eight
inches. The
stripping is ac-

complished by
the aid of a

chipping knife

and hammer.
The cable is

first grooved
around with the

knife and the

armor is re- fig. 2.

moved by hold-

ing the knife in the position shown in
the small sketch, Fig. 2, and cutting from
the groove to the end of the cable. The
paper insulation is then removed from the
wires at the far end of the cable and the
wires bunched and grounded by means of a
copper wire which is bound around the
bared ends of the bunch and grounded by
being wrapped tightly around the cable
sheath. The ends of the wires in the test

hole are then "cleared" or separated and the
headphone and battery connected as shown
in Fig. 1 (A). Each wire is touched indi-
vidually with the wire (D), which is at-
tached to the shears, and a click should be
heard in each case which shows continuity.

Again making sure that all our ends are
clear, we take the head phone and battery to
the opposite end of the section for a test
for crosses Fig. i(B). We take the ground
wire off the sheath and attach it to the bat-
tery lead and touch the sheath of the cable
with the other lead from the phone. If
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no click is heard in the receiver, there are

no grounded wires in the cable and the

cross test is then made as follows: Being

connected up as illustrated in Fig. i(B),

we pull one wire from the bunch and touch

it with our search wire or shears. Each in-

dividual wire must be tested this way and

there should be no sound in the receiver.

If a click is obtained when a wire is touched,

that wire is crossed with another and should

be tagged until the test is finished, when we

clear our ends, connect lead (E) to the

wires upon which we obtained the cross

and pick through the bunch until we find

the wire it is crossed with. If we hear a

click in our receiver before starting our

cross test, when we touch the sheath, we

will have to connect up as shown in Fig.

i(C), test for grounds, and touch each wire

as for a cross test, keeping out every wire

upon which we received a signal that it is

cable is then unfurled and boiled out with

hot paraffin to prevent the paper insula-

tion from absorbing the moisture from the

hands and the atmosphere, to hold the wires

of a "pair" together and to prevent the

splicer's symbol and
oats stamped on w/pe
AS SOON AS ITHAS COOLED

put 7>\pe under
fdge of sheath

STRIPS OFMUSLIN-
3 WRAPS OF HEAVY MUSLIN'->

FIT SLEEVE T/6HTLYAU AROUND SHEATH

FIG. 4. A COMPLETE SPLICE

paper insulation from unwinding. A lead

sleeve large enough to cover the splice and

long enough to allow about iji inches of

the sheath, inside when beaten down is then

slipped over one end of the cable, Fig. 4,

and run back out of the way for the time

being. The cable wires are then laid back,

Fig. 5, (A), and one pair at a time pulled

out of the bunch and tied up as at (D).

This will obviate the danger of splitting

pairs, Fig. 9. Care must also be taken to

splice the wires farthest from the splicer

first and to allow slack enough in them to

make a symmetrically finished splice. Fig.

5, (B) and (C).

Fig. 6 illustrates the proper method of

tying arid splicing the wires together, and

close attention must be given in seeing that

FIG. 3. CABLE IN THE MANHOLE READY FOR
SPLICING

grounded. All bad pairs should be marked

at each end by testing from both ends, and

the trouble reported to the foreman before

splicing is begun.

After testing two sections we are ready

to begin splicing. The cable is first set up

or bent as in Fig. 3 so that the ends are

against the wall of the manhole in the po-

sition shown. The length of the splice is

usually about fifteen inches for 50, 100 and

150 pair 22 gauge cable and seventeen

inches for larger sizes. The armor is

stripped off so as to leave the ends of the

wires at least two feet long. A strip of

tape about one and one-half inches wide is

now wrapped around the wires and crowded

under the sheath as in Fig. 4 to prevent

damage to the insulation of the wires. The

r
' """"

wmmM
SleeveReady ToBeRun

Over SpliceWhen Completed

FIG. 5. METHOD OF SPLICING

all wires are spliced color to color and that

only pairs are spliced together. When all

the wires are spliced the splice is boiled out

with hot paraffin to expel any meisture

which may have gathered. The splice is

now wrapped all the way along with heavy

muslin cut in strips about three inches wide,

Fig. 4. The splice is again boiled out and

the lead sleeve slipped over it. The ends of

the sleeve are then beaten down tight to the

cable sheath, Fig. 4, and pasters put in po-

sition as shown in Fig. 7(P). A paster is

a strip of gummed paper about two inches
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/sr OPERATION

WTRE8 MUSTBE
T/ED UP COLOR7V COLOR

TWIST WIRES BY
CRANKHANDLE METHOD

2V9 OPERATION CUTENDS OFWIPES
ATA P/GMT/WGLE

32? OPERATION

COMPLETED

FIG. 6 DETAILS OF THE TYING AND SPLIC-
ING OPERATION

\p% e" if\

'j"*~
'

FIG. 7 PASTER

but the

wide and eighteen inches long which is

glued to the sleeve and cable before wiping
a joint and removed afterwards. Its pur-
pose is to prevent solder running over the
cable or sleeve beyond the points desired.
Fig. 4 shows a complete straight splice in

detail.

When a cable is to be terminated at the
main distributing frame or at a cable box or

at any place where a
"form" is to be spliced

to it a pothead, Fig. 8,

is necessary. The same
method is used as for

making a straight

splice, but the sleeve is wiped only
at the bottom joint then filled with insulat-

ing compound. The upper end of the sleeve
is beaten in tight to a leather collar which
surrounds the pothead form. This is to pre-

vent moisture and dampness from working
down into the head and causing trouble from
grounds.

The various kinds of cable troubles are
shown in Fig. 9 with the terms used to

designate them. Moisture in a cable causes
grounds through the paper insulation to the

sheath as well as where the wire is bared.
Extreme caution must be used in all cable

work to prevent moisture from entering the
cable, and a splice should never be. left open
over night without special orders.

A bridged splice is shown in Fig. 10, but
only two pairs of wires are shown in each
cable. Fig. 10 (A) shows the wires from
the three cables ready to splice while Fig.

10 (B) shows the splice made. In a case
of this kind where a 200-pair branch is to

be spliced to a certain 200 pairs in a 400-
pair main, test

out the 400-pair

cable to get the

proper bunch
on which to cut

in the 200-pair

branch. This
testing is done
with an ordi-

nary head phone
and battery as

shown in Fig. 1

1

and after we
have the right

200 pairs picked

out, we splice

them up at ran-

dom. If the 200-

pair branch is

LEATHER COLLAR

COMPOU/VO MUST
THOPOl/GHirSURROC/A/O
ALL WIRES

T
ro BE WRAPPED
WfTH AfUSL/TV STR/PS
END SL/GHr TENS/ON

J::
PAPERSLEEVeS

BurrMUST BE
T/GHTLY WRAPPED'
W/TH COTTON TAPE

SPL/CC/9S SYMBOL.
HFRC ~

FIG. 8 POTHEAD SPLICE

cut into a box or onto a frame, we must fan
out both cables ; that is, number each pair in

the 200-pair branch and each of the 200 pairs

which we are to pick out of the 400-pair
main in the man hole. This test is the same
as in Fig. 11, but instead of simply pulling

out or separating the 200 pairs which we
are to use, we put them, one by one, into

holes in a fanning strip which are num-
bered the same as pairs which we pick out.

We now pick out pair one of the branch
cable and splice it to pair one of the main,
pair two of the branch to pair two of the

shopt circu/ted

K^..;,.S„J^>.,S,..J..S.,.t,,i
t
..s!..^.vt.„s.^_s.~4.^

OPEN

CfHTBAL OfFlCf TeBMINAL

TquCming Cabl£ iSmcath

sasz sb5

CROSSED

T&fMlHAL >

SRL/T

FIG. 9 KINDS OF CABLE TROUBLE

main cable and so on. Instead of a fan
strip, small numbered cards are now fre-

quently used, a punched hole allowing them
to be slipped on the wires.
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The tool kit usually furnished to a splicer

contains the following articles:

One splicer's canvas tool bag.

Two fanning strips or test boards numbered

from one to 51.

Two fanning strips or test boards numbered

from 51 to 101.

ZCO &?. BGANCh

\

-400RR~ *400 ?*? MAIN

FIG. 10 BRIDGE SPLICE

Two fanning strips or test boards numbered

from 101 to 152.

Two fanning strips or test boards numbered

from 152 to 202.

Other strips numbering up to 606 can be

drawn when the cables are large enough to

require them.
One two-gallon gasoline can (gasoline tor

furnace and torch).

One cold chisel ^-inch by six-inch.

Four lineman's test clips (.for receiver

cords).
.

Two soldering coppers—six pounds to the

pair (for soldering pothead wires to termi-

nating lugs, etc.)

One paraffin dipper (to pour paraffin over

splice, etc.)

TERMINAL.

R P&>

pr. a

R PR 3

cSsiZs^M WHEN SPLICER TOUCHES R OFPR-J
uvn sfxjcee he removes his ground from thl
ANSWERS SHEATH AND CONNECTS TO PR ' SAME

AS HELPER BUT KEEPING BATTERY IN

VRIFS WITH RECEIVER HELPER REMOVES SEARCH
~=Z^GRO^DAmmiCHE3 T.OTPR.B U»"L HEHEARS
t-J^EE 2- "XS INRECEIVER WHEN HE MOVES TO ROP
PR. 2 TO T. OF PR.3 AND SO CW

MAMHCLC

TOSEARCH

~ groumd ro
\ SHEATH UNTIL
HFI PER IS RIOTED
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FIG. 11 TESTING FOR BRIDGE SPLICE

One plumbers' dresser (for dressing in the

lead sleeves and dressing out dents in the

sheath).
One ^-inch star-faced drill.

One two-pound claw hammer.
One manhole her and one manhole hook

(for opening manholes).
' One pothook and rope (for lowering mate-

rial into manhole).
One chipping knife (for stripping the armor

from cables).

One 3^-inch solder ladel (used to pour sol-

der when wiping a joint).

One solder pot—capacity about 25 pounds.

One pair eight-inch side cutting pliers.

One blow torch for finishing joints and

blowing off old sleeves).

One pair twelve-inch burner pliers.

Two head receivers.

Two receiver cords.

One shave hook (for cleaning sleeve and

sheath before wiping).

One fourteen-inch plumber's saw (for saw-

ing off sleeving and cable).

One six-inch screw driver.

One set of to 9 steel figures 3-16-mch

high (for putting date on splices, etc.).

Two tarpaulins S by 8 .feet; one tarpaulin

3 by 3 feet (to wrap up splice when leaving it

at meal time).

One combination test set (for calling the

office on a working line).

Four dry cells (for testing).

One fuse wrench (for inserting or remov-

ing fuses from cable box).

One gasoline furnace (for heating solder,

paraffin, etc.).

One furnace hood (to protect flames and aid

heating of materials).

One paraffin pail.

One compound kettle.

One twelve-inch flat file.

One twelve-inch rasp.

One twelve-inch half round file.

Two breast transmitters (to be used in com-
bination with headphones as talking set on

long time tests).

One corn broom (for sweeping up duffel

from the street, etc.).

One 50-foot tape line.

One splicer's tent 8 by 8 by 8 feet (for use

over manhole in bad weather).

One tent pole.

One two-wheel tool cart (for carrying tools

from job to job)

.

One padlock with two keys (for tool cart).

One iron drift plug.

One buzzer test set (for testing out work-

ing cable).

One pair splicer shears (for cutting the cable

wires, etc.)

A good sized book could be written on

this subject without fully covering the field,

but the intent is to give the future splicer

and some of the younger splicers a fair

theoretical knowledge about doing new

work and experience will, teach them the

practical end in a short time. To work on

working cables requires a knowledge which

can only be gained on the job and my advice

is to ask questions. Xo man will get angry

if asked a question in a civil manner, but

many a man has lost his job through a sin-

gle error. Above all things, learn to wipe

a good symmetrical sound joint and take

time enough to do your work right.

Recording Telephone Messages

A device recently shown for the first time

before the London Academy of Sciences

records an incoming telephone message on

a phonograph cylinder so that it can be re-

peated later on. The idea is to avoid the

frequent mistakes made in jotting down tel-

ephone messages and to deliver the message

in the same tone in which it was spoken into

the distant receiver.
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HOMEMADE PHOTOMETER

Homemade Photometer

The engineer of a large wholesale grocery

concern in Chicago found it difficult to de-

cide what kind of lamps to install in the

store. Every salesman who called had the

"very best" of illuminants. The arguments

were so good that when they were paralleled

they became confusing. Therefore, the en-

gineer determined to test several lamps with

the view of helping himself in his choice.

As he is not a man of science, his photo-

meter was a rather crude arrangement;

nevertheless, it served the purpose well.

The photometer consisted of a five-com-

partment wooden cabinet and was mounted
on a bench. A door in the front of each

compartment could be opened to permit

mounting the lamp in its socket, a four-inch

open space below the door made it possible

to observe the effect of the various

illuminants on objects placed on the bottom

of the compartment. The lamps were
placed equally distant from the bottoms of

the compartments; about eight inches.

The accompanying pictures shows some
of the lamps on test. The photograph was
taken with an exposure of about twenty
minutes. Beginning with the first compart-

ment on the left the following lamps are

shown burning:

No. i, i io-watt tungsten; No. 2, 80-watt
tungsten; No. 3, no-watt Nefnst ; No. 4,

56-watt carbon ; No. 5, 175-watt carbon.

Other conditions in the store being favor-

able the Nernst lamp was adopted since it

showed the strongest light in the home-
made photometer.

A Magnetic Screw Driver

A magnetic screw driver is very conve-
nient in starting screws in places difficult to

get at. I have a driver which was made as
follows: Wrap the metal part with a layer
of paper or tape, then wind on about four

layers of No. 28 magnet wire from the han-

dle down to about an inch of the point of the

driver, as shown in the cut. A steel spring

or a piece of copper for a spring will serve

A MAGNETIC SCREW DRIVER

to make and break the circuit. This device

will operate nicely on two dry cells.

Shannon Jarbeau.

The Electroscope

The electroscope is an instrument for in-

dicating the presence of dangerous current

in wires. In other words, it tells you wheth-
er a wire is "alive" or "dead" without the

dangerous experiment of touching it to find

out. A very delicate silver leaf is mounted

TELLS WHEN CONDUCTORS ARE ALIVE

upon a copper terminal, which is hermet-
ically sealed within a glass tube. The metal
cap of this tube forms the test terminal

which is advanced toward the conductor or

apparatus. The glass of the tube affords

absolute protection for the operator. The
silver leaf will stand perpendicular to the

terminal when in an electrical field, and lie

in its normal position if there is no potential

present. The electroscope gives a good in-

dication on any voltage over 500.
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Membership in Popular Electricity Wireless Club is made up of readers

of this magazine who have constructed or are operating wireless apparatus

or systems Membership blanks will be sent upon request This depart-

ment of the magazine will be devoted to the interests of the Club.

A Picture and a Sermon

Ordinarily we do not print pictures of

amateur outfits, although each mail brings

contributions of this kind. There are sev-

eral reasons for not doing this. In the first

place the views have a great similarity and

moreover when reduced to cuts do not show

enough detail to be of real value to the

readers of this department. We believe the

department is of more value when confined

to the giving of real instruction in the build-

ing and operation of the apparatus. If we

were to publish the pictures to please the

readers who send them in we would be up

against it, as the saying is, because there

THERE IS A LESSON IN THIS PICTURE

are so many that some would necessarily be

left out and it would be impossible to treat

all alike.

Occasionally, however, there comes a

photograph which is of such genuine inter-

est that we cannot refrain from publishing

it. An instance of this kind is represented

by the cut herewith, showing a portable set

owned by John W. Smith, 1191 Lawrence

Street, Camden, N. J., together with himself

and some of his friends. This little view

shows not only successful achievement in

setting up a set of complicated apparatus but

teaches a moral lesson as well. People may
say all they like about the mischievous ama-

teur who interferes with public and govern-

ment wireless work. Early in the game a

few thoughtless ones may have given some

groundwork for such gossip, although the

cases are becoming scarcer. But we wish

every self-constituted critic of the wireless

amateur could see this picture. These four

boys are at just the age when they are

bound to turn their surplus energies either

in the direction of some useful purpose or in

the direction of some mischief. You can

rest assured that these four experimenters,

who have ''hiked" out into the country on

a cold day to follow in the path of the great

Marconi, are not the kind who are found

kicking the lamp post in front of the corner

drug store or hatching up mischief while

they are banging the balls in some pool

room.

We maintain that the wireless fiend is

better off for manipulating a sending key

than for juggling a billiard cue; that famil-

iarity with a tuning coil is better than famil-

iarity with a two dollar and a half revolver.

In other words, if there was an antenna

over the home of every boy in the country

the countrv would be better off.

Sacramento Wireless Signal Club

The Sacramento (California) Wireless

Signal Club desires to communicate with

other wireless clubs. The officers are as fol-

lows : F. Strader, president; L. C. Huber,

vice president; E. Rackliffe, secretary; G.

B. Vard, treasurer; E. Miller, chief op-

erator; F. P. Bruner, assistant operator; D.

Sullivan, sentinel. Address correspondence

to the club, 21 19 H street, Sacramento,

California.



Dubilier's System of Wireless Telephony
By VICTOR H. LAUGHTER

William Dubilier of Seattle, Washington,
in recent tests of his wireless telephone has

been able to maintain constant communica-
tion between Seattle and Tacoma, a dis-

tance of 30 miles. The voice tones, though,

on a number of occasions were plainly heard

at the Tatoosh station 128 miles away. The
Seattle and Tacoma stations were used for

the actual experimental work owing to the

facilities for power, although the clearness

with which the voice tones were read indi-

cates that the tests would have held good
over a much greater distance.

A view of the complete transmitter set is

shown in Fig. 1. It consists of the arc or

oscillator mounted on top of the box in

which is contained the condensers and
windings.

One of the special features of this set is

the arc, which employs electrodes of a secret

alloy and serve to eliminate the irregular-

ities so common in the usual arc. The arc

is burned in a field of ordinary house gas.

The construction is of such nature that the

cathode burns away and the particles are

decomposed by the gas and deposited back
on it, thus building the arc up in the same
proportion and holding it regular.

The receiving set is shown in Fig. 2. It

is of the inductive type with a suitable pro-

vision for a wide variation in wave length.

Completed, it consists of a loose coupled

tuning coil, fixed condensor, two combina-

FIG. I, DUBILIER TRANSMITTING SET

FIG. 2. DUBILIER RECEIVING SET

tion crystal detectors and a pair of 2,000

ohm head receivers. The tuning coil is so

made that all sliding contacts are elim-

inated, therefore overcoming troubles due

to short circuited turns.

In Fig. 3 is shown a view of the tower

which is second to the highest in the world.

The structure consists of eight pillars run-

ning parallel to a height equivalent to 36
stories of an ordinary building, or 320 feet,

and is situated on a bluff which will make it

820 feet above sea level.

The aerial for sending and receiving con-

sists of 40,000 feet of phosphor bronze wire

especially made for this purpose and is in

the shape of an umbrella, the lower part

having a diameter of 1,000 feet and the

complete aerial covering almost 30 acres of

ground.
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Combined Silicon and Electrolytic

Detector

The following is a description of a silicon

detector I made which can be used also as

an electrolytic detector quite easily. This

detector is very sensitive and has a very

fine adjustment. All the holes in the brass

are drilled with a No. 23 drill and tapped

with an 8-32 tap. Any one who has access

to a lathe can make the parts.

The base (I) may be a piece of %-inch

oak or mahogany, six inches long and four

inches wide. The post (A) is a piece of

^-inch hexagonal brass, two inches long.

A hole is drilled and tapped in the bottom,

and another % inch down from the top as

shown in the drawing. The other post (B)

is 1A inches long with a hole drilled and

tapped in both ends. The cup (C) is }i

DETAILS OF DETECTOR

inch in diameter and y2 inch long with a

^-inch hole inside. A spring (D) used to

rest the cup on is cut from a piece of s^-inch

brass, 3% inches long, 5/s inch wide, and

bent as shown in the drawing. An arm

(E) is made from ^-inch round brass iji

inch long, with one end turned down for an

8-32 thread and a hole drilled and tapped

y2 inch from the other end as shown in the

drawing. Two screws are made from

&-inch brass threaded rod, one (F) 7/s inch

>^

SILICON

I

-9- "^Tb

k-
k * d

FIG. 3. TOWER OF THE DUBILIER STATION
STANDING 300 FEET HIGH

DETECTOR ASSEMBLED

long and the other (G) l
/s inch long. The

tops of the screws are the tops off two ink

bottle corks with a hole drilled and tapped

in the center of each. These screws are

turned into the tops and held with a little

sealing wax. A spring (J) is made from a

piece of spring brass three inches long and

y2 inch wide with a hexagonal nut for a

collar (K) soldered on one end. The silicon

is held in the cup by means of lead or

solder. Two binding posts are put in place

and the detector assembled. To make the
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electrolytic detector all the parts are made
the same except the spring (D) which is

then cut two inches long and not bent. The
screw (G) has a piece of platinum wire
soldered on the end. A carbon cup is made
y2 inch long and slightly less than 5/8 inch
round with a ^-inch hole drilled y% inch
deep in the center. The acid is a 20 per cent

solution of nitric acid and water. For ad-
justment the screw (G) is turned down un-
til it nearly touches the silicon and then
the rest of the adjustment is made with
screw (F). Adjust the electrolyte detector
in the same way except that the platinum
point (M) must just touch the solution.

Alfred R. Wagstaff.

Fong Yee, the Wireless Expert

An interesting sign of the times, con-
nected with the awakening of China, espe-
cially in military matters, is the departure
of Fong Yee, aviator and wireless expert,
from San Francisco to Pekin.
Fong Yee has been summoned by the Im-

perial government to demonstrate his im-

labored incessantly and has aroused the
wonder of many American experts who
have seen his wireless apparatus in action.

During the recent aviation tournaments
in Los Angeles and San Francisco, Fong
Yee was a contestant for honors and made
some remarkable flights. Previously ihe

FONG YEE THE WIRELESS EXPERT

proved biplanes before the officers of the
Chinese army, and his flying machine, which
is said to be an improvement on the Curtis
model, will probably be utilized in that
country.

Fong Yee is also the discoverer of a wire-
less telegraph apparatus for field use, which
is said to excel in compactness and effi-

ciency. This instrument he perfected in his

laboratory at Oakland, near San Francisco,
where for the past three years he has

had demonstrated his improved biplane in a
number of successful cross-country trips

from Oakland, where the machine was
built.

Not long ago Fong Yee quite unexpected-
ly received an offer from the Chinese gov-
ernment to instruct army officers in the
mysteries of aviation and wireless tel-

egraphy. It is also believed that Prince
Tsai Suin, head of the Celestial army, has
made the young San Francisco inventor a
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FONG YEE IN A BIPLANE OF HIS OWN INVENTION

flattering offer to remain in China, superin-

tend the manufacture of the apparatus he

has invented and restrict the secret of their

construction to China. If the Fong Yee

biplane and wireless apparatus are success-

fully demonstrated at a series of army

maneuvers soon to be held near Pekin,

Fong Yee's fortune is made and China may

take a certain precedence in two important

branches of military science.

Revolving Mineral Detector

other a diameter of 2>^ inches. On the two-

inch disk, with a pair of compasses, draw a

circle having a radius of % inch. Then

with the same radius divide the circumfer-

ence into six equal arcs. At every other

division (T), Fig. I, in the circumference

drill a iVinch hole, thus making three holes

in all. Between these holes at the remaining

marks solder three pieces of ^-inch brass

tubing ^-inch long. In the center of this

disk drill another iVinch hole. Directly

over this hole solder an 8-32 binding post

This article is intended for wireless ama-

teurs who wish a detector in which several

minerals are always ready for use.

The first step is to make the base accord-

ing to dimensions in the figures. Hard rub-

ber is good material for this purpose, but

FIG. 1 PLAN OF DETECTOR

oak will do if hard rubber cannot be pro-

cured. Two inches from one end and equi-

distant from each side of the base, a Yo -inch

hole should be drilled through the base.

Procure a small quantity of quite heavy

sheet brass and cut from it two disks, one

having a diameter of two inches and the

Hard/?ubber>
p**

FIG. 2 SIDE VIEW OF DETECTOR

nut. On this nut solder a piece of ^-inch

tubing Y^-mz\i long.

On the other disk draw a circle concentric

to the circumference of the disk with a

radius of nV inch. With the same radius

divide this circle into six equal arcs as on

the other disk. At each of these divisions,

and also in the center of the disk, drill a

is-inch hole.

Procure six 8-32 binding post nuts and

solder one in direct line with each of the

outside holes on the under side of the disk.

Taking the smaller disk, place it on the base

so that the center comes directly over the
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hole in the base, and mark on the base the

exact position of the three holes in the disk.

Drill the base and fasten the disk with wood
screws as shown, using also an 8-32 binding

post. Two binding posts for connecting up
should be placed as illustrated and connected

on the under side, using about No. 18 wire.

Make three spiral springs out of spring

brass wire to fit in the three outer pieces of

tubing on the lower disk. These springs

should be about ^4-inch long before they

are subjected to any force. Three ball-

bearings just large enough to drop in the

tubings without friction should be procured.

Put the three springs in the pieces of tubing

(A), (B) and (C), Fig. 2, and let the ends

project out. Then put a ball-bearing on
top of each spring. Place the other disk on

the three balls so that the hole in the center

is exactly over the middle tubing under-

neath, then press the upper disk upon the

springs and balls in the tubes. When the

disk touches the middle tubing pass a 3^-inch

8-32 brass machine-bolt through the hole

in the disk and the tubing, and screw it

into the nut on which the tubing is soldered.

Screw this down until the disk revolves

without much friction. When this has been
adjusted screw an extra nut on the bolt.

Now procure six brass cups with 8-32

threaded stems on the under side. These
cups may be filled with molten solder, and
the minerals placed in them while hot. For
a standard to support the contact spring and
the adjusting screw procure a piece of brass

5 by y% by }i inch. Bend this in the shape

shown at (S). The top part is 1% inches

long, the lower section is one inch long and
the upright section is 2^4 inches long. In the

exact center of the top section a hole should

be drilled with a ^ _
inch drill and then

tapped out with an 8-32 tap. Three-eighths

of an inch either way from the center of

this hole drill two i^-inch holes.

Take a piece of 8-32 threaded brass rod

about 1% inches long and attach an insu-

lating thumbscrew to the top. Screw this

into the threaded hole in the top of the sec-

tion, passing it through the guide (B),
which is a piece of thin brass 2^ inches

long, bent and drilled as shown. Now take

a thick 8-32 binding post nut and saw a

shallow slit in the bottom. Then make a

conical spiral spring from spring brass

wire and solder the larger end in the slit

on the nut. Screw this nut on the threads

on the bottom of the rod. This standard

(S) is fastened to the base by means of

wood screws, and the binding post here
should be placed in a countersunk hole. A
groove should be cut between the two
countersunk holes and the two binding
posts connected by a wire,

The writer has made one of these detect-

ors, and it has not only proved convenient,

but also very efficient.

—

Lawrence E.

Hammond.

WIRELESS QUERIES
Answered by A. B. Cole

Questions sent in to this department must
comply zvith the same requirements that are
specified in the case of the questions and
answers on general electrical subjects. See
"Questions and Answers" Department.

Forced Oscillations

Questions— (A.) Please explain "Forced Os-
cillations" as applied to wireless telegraphy.—
E. A. B., Lowell, Mass.

Answer.—(A) Consider any ordinary
diagram of connections for a transmitting

set, including coil or transformer, spark

gap, high-tension condenser, helix, aerial

and ground. There is a circuit, including

the spark gap, condenser and part of the

helix, and another circuit comprising the

aerial, ground and part of the helix. The
first circuit is called the closed circuit, be-

cause it is a complete metallic circuit

broken only by the condenser. The second
circuit is called the open circuit, for the

path of the oscillations through the helix,

to aerial, and back to ground is broken by
the air between the aerial and ground.

If the open circuit were charged to a cer-

tain potential and allowed to discharge, the

aerial would emit a certain wave length,

dependent upon its inductance, capacity and
resistance. The closed circuit has also a

certain natural wave length. The station

is most efficient when the natural wave
lengths of these two circuits are the same.

But if they are not the same, the open cir-

cuit, being excited from the closed circuit,

cannot maintain its own wave length, but

assumes a wave length nearer that of the

closed circuit.

Thus the open circuit is forced into

changing its wave length.
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Rules' Questions must be addressed to the "Question and Answer Depart-

ment"' and contain nothing for other departments. Full name and address

of the writer must be given; only three questions may be sent at one time;

2-cent stamp must be enclosed for answer by mail. No attention will be

paid to questions which do not comply with these rules.

Selective Ringing

Question.—I would like to know the best

way to equip a bridging telephone generator

so it will give either an alternating or a puls-

ating current so subscribers may ring central

and not ring telephones on the line, and also

ring the line telephones when desired.—J. B.,

Victor, Kansas.

Answer.—There are several systems of

selective ringing On a metallic circuit the

#
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FIG. 1 SELECTIVE RINGING

generator is equipped with a commutator

and two-way strap key. The commutator

may be mounted on an ordinary generator

and so placed on the shaft that the generator

is in circuit only when projection (S) Fig.

i strikes the spring on the side, which is

FIG. 2 SELECTIVE RINGING

during only part of a revolution. This gives

pulsating current. To ring with alternating

current, ring in the ordinary manner. To
ring with pulsating current push the button

or key closing contact (S), turning the

crank at the same time.

A simpler way is to equip each telephone

with a two-way strap key (A) Fig. 2, and

ground the drop at central in such a way

that when the operator inserts a plug

in the jack it will disconnect the ground.

This gives a clear metallic circuit, and to

signal central push key (A), Fig. 2, down

and turn crank. This opens the metallic

circuit to other bells on the line, and sends

alternating current from ground at key (A)

through the jack and drop (D) to ground.

To signal other parties turn the generator

crank while the key is in the normal posi-

tion.

Constant Current and Potential; Arc Lamp
Carbons.

Questions— (A) What is the meaning of

constant current? (B) Constant potential?

(C) Why are arc lamp carbons copper plated?

—E. J. S., Chicago.
. .

Answers.— (A) A system in which the

number of amperes flowing in the circuit

is always the same. In series incandescent

or arc light circuits constant current is em-

ployed. Constant or steady current is main-

tained by a dynamo governed by an auto-

matic regulator. The Brush, Wood and

Thomson-Houston machines are examples

of this type of dynamo.

(B) The ordinary system of incandescent

lighting is a constant potential one, the

voltage being kept steady. The candle-

power of an ordinary carbon lamp is re-

duced from sixteen to fifteen by a drop from

no volts to 109 volts. A lamp burned above

volts to 109 volts. A lamp burned above

its rated voltage has its life reduced.

(C) Arc lamp carbons are copper plated

to increase their conductivity, especially

where held by the clamp and to prolong

their life. The copper sheathing protects

the carbon near the arc from oxidizing.



Licenses Under Patents
License Before Patent—Sublicenses—Duration of

License—Construction and Operation

By OBED C. BILLMAN, L. L. B., M. P. L.

License Before Patent.—A license may
be granted before the invention is patented.

Government as Licensee.—In England
the grant of a patent for an invention is

considered as simply an exercise of the

royal prerogative, and not to be construed

as precluding the Crown from using the in-

vention at its pleasure and therefore no re-

covery can be had of right against the gov-

ernment for such use. But in the United

States patents are not granted in the exer-

cise of prerogative or as a matter of favor,

but are secured by the Constitution as an

absolute right. And this right is exclusive

as against the government as well as against

private individuals, and the government has

no more right than any private person to

use a patented invention without license

from or making compensation to the owner.

But a claimant seeking to recover a royalty

for the use of a patented article must show

a contract express or implied. The United

States may be sued by the owner of a pat-

ent for the use of the invention under an

authorized contract made with him for such

use.

Implied Contract.—Where the govern-

ment uses a patented invention with the con-

sent of the owner it may ordinarily be held

liable for compensation upon an implied

contract. And the fact that the amount of

compensation was not fixed is immaterial,

but in such a case a reasonable compensa-

tion will be allowed.

The Statute of Limitations applies to

suits against the government for compensa-

tion for the use of a patent as in cases of

contracts generally.

Jurisdiction of Court of Claims.—The

court of claims has jurisdiction of all suits

against the United States to recover com-

pensation for the use of a patented inven-

tion, the action being an action on contract.

Assignments and Sublicenses.—A li-

cense under a patent is ordinarily a mere

personal privilege and is not assignable

without the consent of the licensor in the

absence of words showing that it was in-

tended to be assignable. But a license may
be assigned where it appears from the ex-
press terms or the circumstances of the case
that it was intended to be assignable. And
a license may be assigned with the assent
of the licensor although in terms not as-

signable, where such provision was inserted
for the sole benefit of the licensor. More-
over, the licensor may ratify an unauthor-
ized assignment of the license by thereafter
recognizing and dealing with the assignee
as licensee and accepting royalties from
him.

Sublicense.—The licensee under a per-
sonal license cannot grant a sublicense to

another without the licensor's consent.

Where a sublicense is authorized the sub-
licensee can acquire thereby no greater
rights than his licensor possessed.

Partial Assignments.—Licenses are not
divisible unless expressly so provided, and
the licensee cannot split up his license and
assign a portion of it to another, notwith-
standing the grant is to him and his assigns.

Assignee Bound by Terms of License.
—The assignee of a license is bound by the

terms.

Nonassignable License does not pass to

a receiver of the licensee's property.

Duration of License.—In General.—
The duration of a license may be the sub-

ject of express stipulations in the contract.

But in the absence of any express provis-

ions on the subject, the license continues
until the expiration of the original term of

the patent, and expires therewith. But the

license may be made to cover renewals by
express agreement.

Of Vendee's Right to Use Patented
Article.—The sale of a patented article

ordinarily takes it out of the monopoly, and
the right of the purchaser and subsequent

owners to use it continues until the article

is worn out. But where the ownership of

the article does not carry with it the right

of use, the owner may use it only during the

period covered by the license.
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Construction and Operation.—In Gen-

eral—Contracts and licenses affecting pat-

ent rights should be construed, like other

contracts, according to the intention of the

parties as expressed by the language used.

The licensee, of course, acquires only such

rights as are granted by his license and such

as his licensor has power to grant.

Particular Covenants, Conditions, or

Limitations.—A license may contain spe-

cial stipulations as to the place where or

within which it may be exercised, or as to

the extent of the use.

License for Public Use.—Unlawful Re-

striction.—But where the owner of a patent

grants a license thereunder for a public use,

he cannot restrict such use to a portion of

the public; such restriction is void as

against public policy.

License to Use Once Only.—The owner

of a patent selling the patented article may

restrict it to a single use by marking

thereon a notice that the license is to use

once only.

Protection Against Infringements.—
There is ordinarily in a license no implied

covenant for quiet enjoyment or agreement

on the part of the licensor to protect the

licensee from infringement; but such cov-

enant or agreement may be express.

Estoppel of Licensee.—The licensee,

while he remains such, is estopped to deny

the validity of the license and the right of

the licenso'r to royalties, or that he is a li-

censee.

NEW BOOKS

Three-Phase Transmission. By William

Brew New York: D. Van Nostrand Com-

pany. 1911. ITS pages with 82 illustrations.

Price, $2.00.

In this work the writer proposes to dis-

cuss from the station engineer's stand-

point the subject of three-phase power

transmission, in connection with which huge

sums of money have been invested in the

past, and much larger sums will probably

be expended in the future with the natural

growth of transmission schemes and the

extended distribution of electricity for

power, lighting and traction purposes.

Mathematics have been omitted as far as

possible. The book contains some original

investigations and keeps in view all the time

the question of cost and returns.

Electric Motors. Their Action, Control

and Application. By Francis B. Crocker

and Morton Arendt. New York: D. Van
Nostrand Company. 1910. 291 pages with

15S illustrations. Price, $2.50.

The authors have endeavored to supply

information that may be useful to those who

operate or are interested in the operation of

electric motors. Steps in problems and ex-

amples are, when possible, based upon

standard commercial motors.

Solenoids, Electromagnets and Electromag-
netic Windings. By Charles R. Underhill.

New York: D. Van Nostrand Company.
1910. 342 pages with 223 illustrations.

Price, $2.00.

The treatise describes in as connected a

manner as possible the evolution of the

solenoid and various other types of electro-

magnets. Some of the data is the result

of tests by the author, the matter having

been already published in technical journals.

The book is a valuable addition to the too

meager data in this field.

Electric Light for the Farm. By Norman
H. Schneider. New York. Spon and
Chamberlain. 1911. 171 pages with 64 il-

lustrations. Price, $1.00.

A book full of practical information on

small, low voltage, electric lights plants suit-

able for farms, isolated houses, stores and

country homes in general. Part I consist-

ing of 85 pages is given over to the plant

and its installation. Part II of 86 pages

explains in detail how to wire houses.

The Seven Follies of Science. By John
Phin. New York. D. Van Nostrand Com-
pany. 1911. 226 pages with 34 illustra-

tions. Price, $1.25.

The author has endeavored to give a sim-

ple account without mathematical formulae

of those problems which have occupied the

attention of the human mind ever since the

dawn of civilization, and which will no

doubt continue to be worked upon during

all time, for the circle-squarer and the per-

petual motion seeker are still with us. The

Seven Follies considered are: I. Squaring

the Circle. II. The Duplication of the

Cube. III. The Trisection of an Angle.

IV. Perpetual Motion. V. Transmutation

of Metals—Alchemy. VI. Fixation of Mer-

cury. VII. The Elixir of Life. In addi-

tion are described additional follies, para-

doxes, illusions, marvels and curious prob-

lems.



ON POLYPHASE SUBJECTS

It is difficult to form any mental con-

ception of the magnitude of the electric

The National light and power industry-

Electric which has grown up in the

Light last quarter of a century.

Convention But those who came away
from the 191 1 convention of the National

Electric Light Association, which was held

in New York on May 29th to June 3d, were
able to realize better than they did before

what electricity means to this country today

and how much more the future holds.

This great Association represents primar-

ily the unified interests of the light and

power companies, great and small, that are

furnishing current to the people all over

the United States, Canada and Mexico.

Linked with it are the manufacturing inter-

ests which furnish the complex systems of

generation and distribution which makes
electric service possible. Once a year the

delegates representing the hundreds and

thousands of companies so united by a com-

mon cause, come together to discuss ques-

tions of construction, operation, mainten-

ance and accounting which have a bearing

on the general efficiency, economy and wel-

fare of the business.

This year the convention was held in the

United Engineering Societies Building in

New York and the total attendance re-

corded was 5,149, or nearly twice that at

the St. Louis meeting last year. As pointed

out by President W. W. Freeman, the ex-

penditures for travel and hotel accommo-
dations would easily reach $250,000. The
programs for the convention provided for

sixteen sessions, held in the various meet-

ing rooms of the engineering building. The
engineers had their technical sessions, the

accountants theirs, also the new business

agents.

One afternoon during the convention,

just before the opening of the regular ses-

sion, announcement was made that Thomas
A. Edison would make his appearance on

the platform of the main assembly room.

There was a general stampede for the ele-

vators and in a very short time the large

hall was filled to overflowing. Mr. Edison
came in and took his seat, accompanied by
Mr. W. W. Freeman, president of the As-
sociation, Mr. C. A. Coffin, president of
the General Electric Company, Mr. Samuel
Insull, president of the Commonwealth
Edison Company of Chicago and Mr. T.

C. Martin, executive secretary of the As-
sociation. It was the signal for a grand
demonstration. Everyone in the great as-

semblage rose to his feet and cheered and
shouted till the echoes rang. For fully five

minutes the outburst of applause continued.

Through it all Mr. Edison sat with that

genial smile on his face which great writers

love to describe and which his old personal

friends will always cherish. At times when
it seemed as if the roof would soar away,
a look of almost boyish embarrassment
would pass over his face as he let it fall into

his hands with a depreciatory gesture.

Mr. Edison never speaks in public, so Mr.
Insull thanked the convention for the ova-
tion and paid handsome tribute to the great

inventor, as he could do with great free-

dom, for Mr. Edison could not hear what
he said.

At this meeting Mr. Coffin was elected an
honorary member. By an interesting coin-

cidence he is the twenty-sixth honorary
member of the Association and this is the

twenty-sixth year of the Association's life.

In the brief address following his election

he emphasized the fact that electrical pur-

suits constitute possibly the most fascinat-

ing occupation in which a man can be en-

gaged. One should experience a feeling of

happiness and satisfaction in his own par-

ticular calling, he said; be proud of it and
devoted to it. The electrical industry offers

this feeling of satisfaction in a peculiar de-

gree; there is nothing old or humdrum
about it. Compared with what might be

called the older industries, the career offered

to a young man engaged in electrical pur-

suits is one which few would exchange for

any other.

Recognition of the Association and its ad-

vanced policies also came from Washing-
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ton. Hon. Charles Nagel, secretary of the

Department of Commerce and Labor ad-

dressed the Public Policy meeting which

was held in the New Theatre and was one

of the features of the convention. This is

the first convention that has been honored

by the especial attendance of a member of

the President's Cabinet. It is also a sig-

nificant fact that twice within the last two

months a member of the Cabinet has come

to New York from Washington especially

to attend meetings of the association, the

first occasion being the waterpower con-

ference called by the Power Transmission

Section of the association and held in New
York on April 8th. At this conference Mr.

Walter L. Fisher, Secretary of the Interior,

made a brief address.

The new president of the Association is

Mr. John F. Gilchrist, of Chicago. He has

grown up in the electric service industry

and won this signal recognition on his merit.

Throughout his entire business career he

has been connected with the Commonwealth

Edison Company and its predecessor, the

Chicago Edison Company. In reaching his

present position of assistant to the president,

his influence has been felt in many depart-

ments.

To mingle in a gathering in which were

some of the greatest business men and great-

est engineers of the time, to absorb enthus-

iasm for and loyalty to a great cause, to ex-

change ideas and promote good fellowship

—

these were the inducements that drew men
from every state in the Union to the great

convention. It is safe to say that not one

went home dissatisfied.

As this issue goes to press the American

Institute of Electrical Engineers is holding

its annual convention in Chi-

The cago. This body comprises

American among its membership the

Institute of foremost electrical engineers

Electrical in the country, and we may
Engineers say, without undue national

conceit, that that means in

the world. Here are gathered together the

men of the profession who are not only

practical but also highly technical and they

discuss problems which to the layman seem

almost as intangible as the ether itself. To
most people such subjects as: "The Use

of Power Limiting Reactances with Large

Turbo-generators ;" "Commercial Loading

of Telephone Circuits ;" "Dielectric

Strength of Air," and "Wave Shape of

Currents in an Individual Rotor Conductor

of a Single Phase Induction Motor" are

worse than Greek. But it must be remem-
bered that the solving of such questions as

these, and thousands of others, to the lay

mind just as abstruse, has made possible

the great systems of electrical generation

and distribution from the utilization of

which the general public today is reaping

the benefits.

All honor and respect, then, to the elec-

trical engineer. His time is spent in end-

less research, experimenting, mathematical

computation and the adaptation of labora-

tory results to actual practice, and so, per-

haps, the public does not know him by name
or reputation as well as it does the politician

or the masters of finance. But he is content

to be known by his works and his works

are all around you.

Lighting Gas Lamps Takes Time

Few people stop to consider how much
longer it takes to light gas jets than it does

to turn or push an electric light switch. In

residences this difference in time may not

be serious, although most people like to

avoid a waste of time. But in stores and

factories it takes considerable time for the

man in charge of the lighting to make the

rounds both for lighting the jets and turn-

ing them off, consequently the lamps on the

average are lit earlier and burnt later than

they are actually needed. Where lights are

placed far apart, as in street lighting, the

difference in time is still greater, often

amounting to an hour or more a day.

A striking instance of this was shown in

the estimates recently considered by the

Southend (England) Town Council for the

lighting of lamps on the pier at Southend.

In order to obtain the same effective burn-

ing hours for the lamps, the electric light

plant figured only on the actual time (400

hours a year) which they were to burn.

The gas company, however, had to allow

for the time of lighting and extinguishing,

so to obtain the same minimum burning

hours for every lamp they had to figure

on 564 hours per year as the total elapsed

time. As usual, electric lighting was

adopted.
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SHORT CIRCUITS
-where can I find the silkGentlemen—Er-

counter?
Floorwalker—Third battle to the right.

* * *

One day a man addicted to stuttering, but who
had also a sense of humor, met a friend on the
street and asked:

"H-a-1-loa, Ned, c-can you g-g-give m-m-me
f-f-fifteen m-m-minutes?"

"Certainly," replied the friend. "What is it?"
"I w-w-want to have f-f-five min-minutes'

t-t-talk with you."

"Will you have some bread and butter,

thought this

Hostess:
darling?"

Small boy: "Bread and butter!
was a party?"

* * #

They tell a good story of Judge Baldwin, gov-
ernor of Connecticut, when he was a small boy.
He was subjected to punishment for something or
other by being shut up in the closet, where he
raised an awful row, screaming and kicking
Finally the row ceased, and his mentor approached
the closet, to whom the youthful Baldwin replied:
"I ain't good, I'm simply resting."

* * *

Employer—"We want a ' diplomatic, tactful,
smart office boy."
Boy—"Well, I used to send sister's beau away

satisfied when she didn't want to see him."
* * *

Chief Editor—Look here, Sharpe, fere's a fiddler
been hanged for murder. How shall I headline it?
Musical Editor—How would "Difficult Execution

on One String" do?.

Papa—"Where have you been, James?"
"Fishin'."
"Come into the wood shed and we'll

whaling expedition."
have a

A Missouri man went to Washington to sell
horses and reported to his local editor as follows:
'The people here travel on cars run by electricity
and do not need roadsters; they ride on bicycles
and in automobiles and don't need fast trotters;
they go up in airships and get their thrills without
riding bronchos; they gamble by telephone and
don't need race horses, and the government is run
entirely by jackasses—so there you are!"

* # *

"My electric bill is too heavy."
"My dear sir, in its very nature an electric bill

must be logically light."
* * *

It was the girl's mother who made the announce-
ment, as she ran wildly down the stairs to the flat
below and called through the open door:

"Mrs. Cohen! Oh, Mrs. Cohen! Give me half a
dollar's worth of nickels. Blanche is engaged!"

* * *

Gracious, what is all that crepe for?"
"I had a chance to get it at a bargain, and, you

know, my husband goes in for flying!"
* * *

"When I order poultry from you again," said the
man who quarrels with his grocer, "I don't want
you to send me any of those aeroplane chickens."
"What kind do you mean?" "The sort that are all
wings and machinery and no meat."

Little Teresa, five years old, accompanied her
father to the boiler room and stood by while he
fixed the fire. The water gauge and thermometer
on top of the boiler attracted her attention, and
she said:

"Papa, light a match and see how much fever it
has."

* * *

"The clinging type of girl is disappearing."
"Yes; modern woman, with her numerous hat-

pins, is more like a cactus than a vine."
* * #

A man was at breakfast at a hotel and encoun-
tered a piece of tough beefsteak. Having failed
to make an impression on it, he quietly laid down
his knife and fork and remarked to the company,
"Ladies and gentlemen, it's my opinion that this
steak is an infringement on the Goodyear patent."

* * »

"Now, Lottie," said the teacher to a pupil in the
juvenile class, "can you tell me what 'vice versa'
means?"

"Yes, ma'am," answered the little miss. "It
means sleeping with your feet toward the head ot
the bed."

* * *

"Mildred is a decided blonde."
"You don't say. When did she decide?"

* * *

Farmer Silow—Do you alternate your crops?
Farmer Timothy—Yep. Have 'em killed by o

thing one year, and another the next.
ne

Some sportsmen were examining an old shotgun
of murderous build. It looked as if it would be an
effective weapon against anything less than an ele-
phant, and its owner was boasting of its power
with that scorn of fact which is allowed the suc-
cessful hunter. "Doesn't it kick like anything?"
asked one. "Oh, yes, it kicks hard" said the
owner, "but that's the beauty of it! Why, once I
shot at a grizzly that was charging me! I missed
him and on he came with a rush. If it had not
been that the gun kicked me so far back that I
had time to reload I shouldn't have been here to
tell the story!"

* * *

A Boston girl who was watching a Sedgwick
County farmer milk a cow adjusted her glasses
and said: "It is all very plain except that I don't
understand how you turn it off."

* * *

A stranger wishing to play golf at the North
Berwick links sought out some one in authority to
make arrangements. "What name" asked the
official. "De Neuville," replied the stranger.
"Mon," said the man, in a tone of disgust, "we
canna bother oorsels wi' names like that at North
Berwick. Ye'll start in the mornin' at ten-fifteen
to the name o' Faairgusson!"

* # *

She—Tell me one thing, dear; I want to know.
He—Yes, pet; what is it?
She—Are the fans they have at the baseball

games electric or just plain palm leaf?
* * *

"Where are you going with that goat, little
boy?"
"Down to the lake. Come along if you wanter

see some fun. This here goat has jest ate a crate
of sponges, an' I'm goin' down an' let him drink"
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Common Electrical Terms Defined
In this age of electricity everyone should be versed in its phraseology. By Studying this page from month

to month a working knowledge of the most commonly employed electrical terms may be obtained.
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Drum Armature.—An armature of a dynamo
or motor in which the armature windings are
wound lengthwise and upon the surface of a
cylinder. To distinguish from a ring armature
in which the coils are wound upon a ring
shaped core.

Dry Battery.—See Batten^, Dry.
Duplex Cable.—See Cable, Duolex.
Duplex Telegraphy.—The system of teleg-

raphy by which two messages may be sent over
the same wire in opposite directions.

Duration of Electric Spark.—Wheatstone
determined the duration of a spark given by
an ordinary Leyden jar to be 1-24000 second.
The time increases with the distance between
the spark gap terminals and does not depend
upon the size of the balls between which the
spark passes.

Dynamo.—The name applied to a machine
used to generate electric current. The essen-
tial parts are: Coils of wire wound upon a
core and constituting the revolving portion or
armature, field magnets for producing a field

of lines in which the armature coils revolve, a
commutator and brushes for taking off direct
current, or slip-rings upon which sliding con-
tacts stand and take off alternating current.

E.—A contraction used to signify voltage,
E

as in Ohm's law, C=—

.

R
E. M. F.—A contraction for electromotive

force.

Earth Plate.—A plate often of copper bur-
ied in the earth to form a good ground for
telegraph wires or other electric conductors,
thus using the earth for one side of the circuit.

Also applied to the plate to which the ground
wire of a lightning arrester is connected.
Earth Return.—By grounding a circuit at

both ends the earth acts as the other side of
the circuit or as an "earth return."

Ebonite.—A term applied to vulcanized
India rubber. This material is a good in-

sulator.

Eddy^ Currents.—If a solid conductor be
moved in a field of lines or the strength of the
lines be" varied about such a conductor, cur-
rents are produced in this conductor, some of
which are converted into heat. These currents
are called eddy currents. Also referred to
as parasitical or Foucault currents.

Edison Effect.—An electric discharge which
takes place between one of the terminals of
an incandescent lamp filament and a metal
plate placed near it, but not connected to it,

as soon as the lamp reaches a high voltage.

Ediswan.—An abbreviation of the trade
name Edison-Swan, used in the incandescent
lamp trade of Great Britain.

Efficiency.—A comparison between the
amount of energy put into a machine and the
work which the machine will perform with
this input.

Efficiency of Conversion.—The relation of
the energy absorbed by a dynamo to the total

electrical energy produced by it. This efficiency

may be expressed in per cent by dividing the
energy produced by the energy absorbed.

Electric Annealing.—See Annealing.
Electric Charge.—A quantity of electricity

stored upon the surface of an insulated elec-
trified conductor.

Electric Eel.—A species of eel (gynotus
electricus) possessing the remarkable power
of generating electricity and of striking with
it through water. These eels are most abund-
ant in the Amazon and its tributaries.

Electricity.—It is impossible to give a sat-

isfactory definition of electricity. We know
it as a form of energy capable of being made
to do work and readily convertible into heat,
light, magnetism and various other forms of
energy.

Electrocution.—Capital punishment inflict-

ed by means of an electric current. The crim-
inal is seated in a chair and strapped there.
One electrode with a wet padded surface is

applied against his head and another electrode
is placed against some lower part. Alternat-
ing current at 1,500 to 2,000 volts is applied.

Electrode.—Either of the terminals of an
electric source of supply.
Electrolytic Detector.—A device used in

wireless telegraphy for showing the presence of
electric oscillations gathered by the antennae.
It consists of a cup containing either dilute
nitre or sulphuric acid (20 per cent solution)
into which a platinum wire is introduced and
which is attached to an adjustment screw for
ready regulation.

Electro-gilding.—A deposit of gold upon
an object by means of the electroplating bath.

Electrolier.—A name used to designate a
fixture supporting electric lights only.

Electrolysis.—The separation of a com-
pound into its elements by the passage of any
electric current through a solution of the sub-
stance. The electrolyte or solution must be a
conductor. Water slightly acid begins to de-
compose into hydrogen and oxygen upon the
application of three volts.

Electrolyte.—Any fluid body which may be
decomposed by passing an electric current
through it.
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Coal Handling in Small Boiler Rooms

It is undoubtedly true that no two boiler

rooms in a modern building present quite

the same problems for a solution, as the

conditions of location and space are such

widely varying factors. New methods and

electric devices are being constantly devel-

oped to yield the highest efficiency and con-

venience and at the same time be sufficient-

ly flexible to meet all requirements.

One of the most interesting solutions of

the coal handling problem is found in the

new Fifth Avenue Building in New York

City. It is of interest to note that this

boiler room is located three stories below

the street level and the coal supply is car-

ried in bunkers, which are as favorably

located in relation to the boiler room as the

general conditions will permit. But the

transfer of the coal from the bunkers to the

hopper of the stokers presents problems of

special difficulty. In this instance, the coal

is handled in iron buckets, holding about

600 pounds each. These buckets are hung

on the hook of an electric hoist, which in

its turn is built into a trolley running on

an overhead track, leading from the bunkers

to the hoppers of the various stokers.

The buckets are lowered to a point oppo-

site the mouth of the bunker chutes to

permit the coal to flow into them by gravity

from the bunkers. A pull on the switch

then starts the electric hoist and the bucket

is soon lifted high enough to enable it to

start on its journey to the hoppers of the

stokers. It will be seen by a glance at the

frontispiece that this journey is accomplish-

ed by means of a smaller motor attached to

the trolley truck and geared to drive the

trolley wheels. The trip is made in a few

seconds, the coal being then discharged by

dumping into the hoppers of the stokers.

There is a simple switch in the overhead

truck which enables the hoist to be run to

a point where it can pick up the ash cans

and these are all handled as swiftly and

cheaply as is the coal. The whole electrical

installation is under the instant control oi

the operator, and the hoist will raise or

lower the bucket by fractions of an inch if

necessary, and the load is automatically held

at all times.

The control of the trolley motor is also

quite as complete, and the load may be ad-

vanced or withdrawn at will. It will be

noted that the hoisting problem is not in

itself particularly difficult, but the con-

ditions under which this electric hoist

operates are so onerous as to make its

continued high efficiency all the more note-

worthy. It is held that the temperature at

the top of the boiler-room probably averages

1 35 F. and also a considerable amount of

dust and fine particles of coal is naturally

present. Still this hoist continues to per-

form its work, day in and day out, showing

not the slightest diminution of efficiency.

It is maintained that an installation of

this character is equally adapted to boiler-

rooms outside of cities and wherever coal

has to be transferred, no matter under what

conditions. The electric hoist and over-

head track show an efficiency in cost of

operation against which the old method of

wheelbarrows or trucks cannot compete

for an instant. The combination of either

a hand hoist or electric hoist with a trolley

running on an overhead track marks a step

in advance in the transportation of materials.



Scientific Crime and Its Detection
By ARTHUR B. REEVE

Necessity is the mother of invention, but

there is no telling what invention may be

the mother of. Many an invention, to the

surprise of the inventor, has been employed

by criminals to break the law until it almost

seems as if a new brand of scientific crime

had been created by modern conditions.

The successful criminal of today is no

longer the man with the strong arm, the

blackjack, and the jimmy. He is a man of

science, often crude and limited, to be sure,

but a very practical scientist. The main

point is that such a criminal knows that

he must employ up-to-date methods against

up-to-date protection or go out of the

"profession." Accordingly he sometimes

gains a pretty serviceable knowledge of

chemistry, physics, toxicology, often micro-

scopy, but most of all electricity. It might

be interesting but it would hardly be ethical

to tell the story if science did not keep sev-

eral laps ahead of the criminal in the race.

Science is on the side of the law-enforcer

nine times to every time it is of use to the

law-breaker. The new scientific crime pays

even less well than the old unscientific.

Within the past few months several very

curious safe robberies have taken place in

New York. In one of them the robbers

practically drilled a safe full of holes. The

robberies are full of scientific interest both

for thieves and bankers, because of the use

of electricity. They show that the time

has not yet arrived for the reduction of

armor on the part of people fortunate

enough to have something worth stealing.

In all these cases the thieves used an elec-

tric drill. They always selected a safe that

was in a dark corner, where they could work

for some time without fear of being seen or

interrupted. Once in the building, the

thieves used an electric light feed wire to

which they attached the drill, turned on

the current and began to bore. As there are

electric light wires in nearly every place of

business and as the unscrewing of an incan-

descent bulb is all that is necessary for get-

ting a connection to furnish power for any-

thing from a mechanical toy to a sewing

machine, the possibilities of electricity in

robbery would seem great. The old-style

safe blower used to have a complete outfit

consisting of blankets, files, soap, putty,

a brace and bit, "soup," a "can-opener,"

and other tools. The drill is a decided im-

provement on this bulky outfit.

No very great acumen is required to se-

cure protection against such methods, how-

ever. The surest thing is to have the safe

in such a position that it is visible night and

day to passers-by. Light is about as good a

burglar expeller as one could want. But it

one persists in allowing the safe-cracker to

screen himself so that he can take his time

at the job, then he should adopt some of the

really scientific defensive methods which

are numerous.

The latest burglar-proof safe is an inven-

tion called the round-about safe described

in a recent issue of a German techincal

journal. It has been specially designed to

baffle burglars with electric drills, thermit or

the oxy-acetylene blow-pipe. It is a polyg-

onal steel structure which revolves freely

on ball bearings. When the outer door is

shut a small electric motor is set in motion

and the safe starts revolving ceaselessly and

noiselessly on an axis within the stone

chamber into which it is built in the wall.

Any tampering with its motion causes an

alarm bell to ring. So long as the safe is

kept revolving of course the electric drill

can have no effect, as it cannot be applied

in one spot long enough to make an im-

pression.

However, that idea is more interesting

than it is practical. Electric protection to-

day runs all the way from the simple elec-

tric gong which sounds on the street to the

very elaborate system which has recently

been installed in the United States Treas-

ury. This new system makes it me-

chanically impossible for an intruder to lift

the latch on a door or touch the knobs on a

vault without setting electric gongs ringing

all over the building. When the doors of

the vaults swing shut after each day's busi-

ness the system becomes operative auto-

matically and when the doors close on the

clerks another set of alarms is automatically
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set. The electric wires all center in a watch-
room which is equipped like an armorer's

chamber and where guards are on duty

every hour of the day and night.

Then there are other elaborate methods,

such, for instance, as has the new safe of

the National City Bank of New York,
where over half a billion dollars in cash

and securities are literally guarded from
thieves by steam. A puncture into the sides

if broken imperil the life of the cracks-
man by suffocation.

Light, as mentioned before, is one of the
best of burglar expellers. Some time ago a
Chicagoan devised an emergency method of
lighting for offices and residences, by
which the turning of a master switch at the
head of the bed or, mechanically, by the
opening of a window or door, can be made
to turn on all the lights in an office or house.

AS THE PRISONER GRIPS THE CHAIR ARMS, HIS MENTAL PROCESSES ARE
INDICATED TO THE OBSERVER BEHIND THE SCREEN

of the sixteen-ton door of this safe will re-

lease a jet of steam that would scald a burg-
lar to death if he did not retreat immedi-
ately. Within and without the safe are

brass pipes so arranged that by the touch of
a secret device steam is released, inside and
out, rendering the interior a death pit at a

moment's notice of danger,

There are other difficulties in the trade of
a cracksman that have been devised. People
have thought out schemes for protecting
safes by secret pockets of sulphuric and
nitric acid and even the deadly fumes of
prussic acid. Then, too, there are in some
safes hidden glasses of liquid ammonia that

These lights may ordinarily be operated by
their respective switches in the usual way,
but in case the master switch is turned on
they cannot be turned off by means of the

individual switches. This means, of course,

that once the master switch has been
thrown, any intruder must beat a retreat.

Inventors are now working on a scheme
to apply the wonderful element selenium to

practical uses, one of which is the construc-

tion of a burglar alarm. Selenium has the

very curious property that in the dark it

is a very bad conductor of electricity while

in the light it suddenly becomes a good
conductor. This property has made it
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possible to telephone aver a beam of light

by using a selenium cell. Most of the sys-

tems of telegraphing photographs have

utilized selenium cells in one form or an-

other. Recently Mr. William J.
Hammer,

a New York consulting engineer and once

an assistant of Edison, suggested that the

element should be used as a burglar alarm.

The burglar of the future may be surprised,

says Mr. Hammer, when he turns his bulls-

eye lantern on the combination of an allur-

ing safe. For on the front of the safe there

will be a selenium cell and the moment the

light strikes it a system of relays will be put

into action and the cell will sound an alarm.

The growth of such services as are fur-

nished by electric light and power com-

panies has brought into existence an en-

tirely new kind of thief, the expert mechanic

and electrician, typified by several crim-

inals whom the Edison Company, of New
York, captured several months ago.

To make the electric light meter register

less than the current used, clever rogues

evolved at first the crude "jumped" and

"hatpin" systems. The former consists sim-

ply in connecting a shunt wire to a point

beyond the meter. As there is a small motor

inside the meter the current passing through

it meets with some resistance and is de-

flected through the new wire. When the

readings are taken at the end of the month

they show only about one-third of the

power used. The "hatpin system" is the

boring of a small hole in the meter, where

it is not likely to be seen on a cursory ex-

amination, and the insertion of a thin instru-

ment to retard the motor. Both these meth-

ods are readily discovered and most of the

electric light companies maintain very

effective and secret forces of detectives for

the purpose. Then there is also the more

brutal method of the "back-hand system"

which is merely turning back the dial with

a pair of pincers after prying off the cov-

ering.

But it was not until a man named Barth

came along that the really scientific method

was discovered. Barth was an expert elec-

trician, and he devised the ""magnet method"

which defrauded the company of thousands

of dollars in filching electric current. He
sold hundreds of his "attachments," some

of them to quite prominent people, who

knew they were defrauding the company,

for they were always careful to remove the

attachments before the inspectors came.

Barth's device looked like a sheet iron

box with side pieces of heavier iron pro-

jecting downwards about ten inches, making

a sort of stand. This was attached to the top

of the meter. Inside was an ordinary

electro-magnet connected by a flexible wire

with the nearest electric light socket. The
magnet was powerful and tended to retard

the motor inside the meter. Sometimes

when the current used was small it would

actually cause the motor to revolve back-

wards. The dial could thus be driven back

to zero if desired, but the users were care-

ful not to excite suspicion by doing that,

or by failing to let the meter register some-

thing. They never went so far as to claim

a credit from the light company. The box

was neatly finished in aluminum paint and

was very appealing to the dishonest. But a

confederate soon betrayed the man to the

company's detectives and he was punished.

On the other hand, the telegraph, the tele-

phone and wireless are of much more

service to the criminal-hunter than to the

criminal. Take for instance wireless tel-

egraphy. Its advent has enabled the police

to communicate with ships on which crimi-

nals are attempting to escape, instead of

merely cabling to the port of arrival. The

classic case is the capture of Dr. Crippen

and Ethel Leneve on a slow steamship in

mid-ocean. Scotland Yard spent upwards

of $2,500 on telegrams and cables giving de-

scriptions of Crippen, sent all over the

world. Yet at last it was by wireless that

he was trapped by Captain Kendall of the

steamship "Montrose."

Still, wireless has been used to circum-

vent the law, too. In Chicago, for instance,

when poolrooms had been closed in the city,

a floating poolroom outside the three-mile

limit, and thus beyond the city's jurisdiction,

was for some time maintained on a steamer

on Lake Michigan. The quotations and re-

ports from race tracks were all received by

wireless.

During the fight against the race tracks

central office detectives one day noticed what

looked very much like a short wireless tele-

graph mast projecting from a gable of a

cottage near a race track down at Coney

Island. One of the men determined to watch

that outfit for a time and see whether it

was a toy or an illegal device.
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While he watched he saw a flash of light

from a little aperture in the gable, like the

reflection of the sun in a looking glass. It

lasted just a moment but it was enough to

excite his suspicion further. And the more
he thought of it, the more suspicious he

became, for he had just heard that some-

how, in some secret way, a group of pool-

rooms was getting the racing news. In-

quiry showed that the cottage belonged to

found and to their amazement and satis-

faction the third race came clearly to them
from the ether. Then they waited a bit and
pretty soon along came the fourth race as

accurately as the third. Then came the

raid. They made two prisoners, one man
with a telescope and the other doing the

sending. It was the reflection of the sun

on the glass of the telescope that had ex-

cited suspicion quite as much as the short

THE BURGLAR OF THE FUTURE MAY TURN IN AN ALARM BY SIMPLY THROWING
HIS LIGHT ON A SELENIUM CELL

a well-known and reputable actor. But it

was learned that he had let a couple of

rooms in the attic to two men who, he un-

derstood, were engaged in making tests for

a new trans-atlantic wireless telegraph com-
pany. That was enough for the detectives.

With the aid of an expert electrician con-

nected with the central office, they got up a

rival outfit in a neighboring cottage in the

hope of intercepting some of the messages.

It was a delicate matter and several days

were spent before their instrument was
atuned. Finally the proper adjustment was

wireless mast which had first attracted their

attention. The receiving station was across

the meadows in direct connection with a

telephone. The rest had been easy.

Recently a Pittsburg millionaire, in a des-

perate effort to learn the details of the de-

fense which his wife meant to enter to his

action for divorce, spent thousands of dol-

lars equipping his mansion with a remark-

able invention by Edison, the acoustiphone.

Thirteen of these instruments, each one of

which will magnify a whisper 1,600 times

and carry it to a given point, were installed
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in the house during his wife's absence and

arrangements were made to have all of the

conversations which his wife held either

with her attorneys or her friends taken

down in shorthand.

The servants in the house were apprised

of his plans because it was impossible to

install the instruments without their knowl-

edge. The most liberal inducements were

given them to keep the matter secret, but

one servant informed her mistress of it with

the result that the husband's spies were

treated to some amazing conversations, not

one of which was of the slightest value in

the litigation. When the wife and her at-

torney grew tired of the joke they took

hatchets and chopped out all the wires.

One instrument was placed in the draw-

ing room. It was in a plain black box and

the electricians who put it in place sus-

pended it under a baby grand piano. Black-

ened silver wires carefully concealed ran

from the box down the legs of the piano to

plugs in the floor, and to these, receivers

similar to those used on telephones were

attached. In the room containing the re-

ceivers a stenographer was stationed to take

down the conversations.

In time no doubt the telegraphic trans-

mission of photographs will be of great use

in scattering broadcast the likenesses of

criminals who are particularly wanted.

Already this system has been put in opera-

tion between a London and a Paris news-

paper and it has been tried with success

between New York and Boston. Much re-

mains to be done in perfecting the technique

of telelectrophotography, but it may now be

accepted as an assured fact of the near

future, and some inventors are now working

on a wireless method of transmission. When
these inventions are perfected they will be

a new terror to the lawbreaker. The "elec-

tric eye" will follow him around the world.

The X-ray has been used more than once

in helping the police to wage their relent-

less war on crime. In a recent case in New
York a negro was arrested charged with

having stolen a diamond valued at several

hundred dollars. A careful search failed to

discover the stone. At last the owner sug-

gested that the negro might have swallowed

it. The X-rays were applied to him and a

radiograph was taken. Sure enough, the

rays disclosed the diamond reposing in the

intestines of the negro.

Roentgen rays will make visible what is

inside of a man's body. The inside of his

mind is not so easily got at by other people.

But there are indirect ways. A certain per-

son was strongly suspected of having com-

mitted a murder though direct evidence of

his guilt was lacking. Circumstantial evi-

dence was weak, so the prosecuting attorney

hit upon a scientific scheme to secure a con-

fession.

The suspected man was put upon the

stand with the witness chair arranged for

the occasion. It had arms upon which the

witness would presumably lean his elbows

and over the edge of which his fingers

would naturally grip. A wire was extended

along the under side of one arm ; and, at the

place where his fingers would naturally

clasp the arm, it was connected in such a

way that the pressure of his arms and

fingers would be recorded on an electrical

apparatus in an adjoining room.

The criminal was placed in the chair and

questions were asked him, starting with

simple ones so as not to excite deep emo-

tion in the man in the chair if he were

guilty. To the eye he was perfectly calm

throughout the ordeal. But electricity did

its work. He unconsciously telegraphed his

emotions to the next room and the in-

formation thus obtained was sufficient in

the hands of the attorney to secure a con-

fession of guilt from the man. Thus one

kind of electric chair sent him to the real

"death chair."

Not only electricity and X-rays have been

used in criminology but radium as well.

What is believed to be the first case of

criminal use of radium recently engaged the

attention of Liege, Belgium. A wealthy old

bachelor was found dead in his flat. At

first it was believed that a stroke of apo-

plexy had killed him, but a close examina-

tion of his body revealed a curious discolora-

tion. A specialist was called in and he gave

it as his opinion that the skin looked as if it

had been exposed for a long time to the

emanations from radium. Thus the police

were led to examine all the inmates of the

house and it was found that one of them

had fled. Investigation of his room showed

he had been occupied in studies of radium

and the police arrived at the conclusion

that the old man had been done to death

by a systematic application of radium rays

to his head probably while he was asleep.



Catching Seals by Wireless

By F. M. SAMMIS

BELLE ISLE FROM THE 3£A>

Catching seals by wireless may seem a

strange performance, but, nevertheless, this

is what is actually being done in the New-
foundland seal fishery. It is a long cry from

the capture of seals in nets, as was done in

the early days, to the pursuit of them with

specially equipped ships each able to break

through the ice and to summon to itself, by

means of the wireless equipment, the rest of

the fleet when a great army of seals is

sighted.

For over a hundred years seal fishing has

been one of the important industries of

Newfoundland. In the early days the work
was carried on principally by individuals,

who caught seals in nets stretched across

from the land to some outlying rock and
who trapped them only for their personal

use. The skins were used to furnish cloth-

ing and the blubber supplied oil. In time

the Newfoundlanders realized that the prof-

its to be made from this industry were con-

siderable and small boats started off to the

ici fields in the very early spring to catch

seals. By the time that they could arrive at

the haunts of their prey the young had be-

come able to leave the ice and swim in the

sea and it was almost impossible to capture

great numbers of them. Later, sailing ves-

sels of some size were used, starting out

from St. Johns as soon as the equinoctial

gales had passed and sailing north in search

of the vast fields of ice on which the young
had been born, but there was much chance
involved in this pursuit. With the introduc-

tion of steam craft in this work the trade

was revolutionized. The vessels were en-

abled to go where they would and their

bows were so constructed that they could
run upon the ice and crush it, thus forcing
their passage. When ice is encountered too
thick to be broken in this way, dynamite or

powder is used to shatter it and allow the

passage of the vessel.

The seals are born on the ice about the

middle of February. They weigh about five

pounds at birth, but in the course of five or

six weeks increase to 30 or 40 pounds and
are rounded out with layers of fat. They
are covered with white fur and are known
among the hunters as "whitecoats." It is

these baby seals that are most sought by the

hunters because they yield the very best

kind of oil and they are not able to fight if

attacked. Full grown male seals sometimes
give their foes a long and hard struggle be-
fore they are killed.

When the vessels reach the ice floes on
which a great number of seals are visible,

the crews spring upon the ice and begin the

work of destruction. Each man is armed
with a club, a sharp knife known as a "sculp-

ing knife," and a coil of rope. A blow on
the nose with the club despatches the young
seal, the knife is quickly drawn down the
length of the body and the skin with the

blubber adhering to it is stripped off and is

tied together in a roll and dragged to the

steamer.

Steamers are not allowed to make more
than one trip a year and seals are not to be
killed before March 14th or after April 10th.

By these enforced restrictions the industry
is made profitable and permanent.

In the spring of 1910 one of the com-
panies operating steamers in the seal fishery

decided to equip two of their vessels with
wireless in order to learn whether it would
be helpful in locating the seals and insure
a large catch. The results were very satis-

factory, indeed, the larger steamer of the
two making a record capture of some 50,000
seals. This phenomenal success was en-
tirely due to cooperation between the vessels

made possible by the wireless equipments on
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SEALING STEAMER BOETHIC

HOISTING AN OLD SEAL ABOARD
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CREW PREPARING TO LOAD SKINS

STACKING THE SEALS ON THE ICE

board. The vessels acting under a prear-

ranged plan laid their course toward differ-

ent sections of the sealing grounds and com-

municated with each other daily, exchang-

ing notes as to their prospects and success.

One of the vessels located an enormous

patch of seals and immediately advised the

other as to its position and within a short

time both were loaded to their full capacity.

News of the success of this new method

of communication soon spread among the

numerous ship owners engaged in this in-

dustry and in the spring of 191 1 eight of the

larger vessels were equipped with the most

modern sets of Marconi apparatus. En-

gineers were sent to St. Tohns earlv in Feb-

ruary and equipment of the vessels begun in

earnest. Some of the ships did not boast an

electric light plant and on such a steam tur-

bine or a storage battery set was installed.

On March 13th all is in readiness for what

to the sealers is the greatest event of the

year. Thousands of people line the wharves

and the shore front wishing their friends a

successful trip and a safe return. Success

or failure, a record catch or ill luck means

a great deal to the thousands of families

who are dependent upon the men engaged in

this annual slaughter of the seal. Amid the

blowing of whistles, the ringing of bells and

with hurrahs from a thousand throats the

fleet steams out of the harbor northward in

quest of its prey.

At the urgent request of the seal fishers,

the Newfoundland government arranged to

keep in commission all winter the Marconi



POPULAR ELECTRICITY 393

UNLOADING THE SHIP AT ST. JOHNS SORTING SKINS ON THE PIER

wireless station at Belle Isle in order that

they might communicate with the vessels.

That part of the fleet fitted with wireless,

while exchanging frequent messages, soon

drifted out of sight of the remainder, each

captain laying his course as his judgment
directed through long and careful study dur-

ing the winter of the conditions of wind and

weather that would determine to consider-

able extent the location of the seal herds.

Ice is encountered soon after leaving St.

Johns and as the vessels proceed north it be-

comes more dense and more difficult to pen-

etrate. At a point about ioo miles southeast

of Belle Isle tl^e seals are usually encoun-

tered, but there is no certainty of their exact

location or the whereabouts of the large

herds or patches, as they are called. It is

here that the wireless equipment is of great

service. Each vessel acts as a scout and
the news of a find is immediately communi-
cated to the Marconi operator and by him
transmitted in a private code to other vessels

belonging to the same firm. The story of

the part played by the wireless is best told

by the operator himself, and the following

extracts from his log may be of interest

:

March 13th. Leaving St. Johns with the

rest of the fleet, eight of us fitted with Mar-
coni and all hands gossiping about the pros-

pects of a good catch and a pocket full of

prize money.

March 14th. Our captain, a plain fisher-

man, seems skeptical as to the ability of the
wireless to communicate with the other
ships. Send several messages for him to his

BELLE ISLE LIGHTHOUSE

YOUNG SEAL AND MOTHER
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friends on other vessels and finally convince

him. This ship, with bumping heavy ice

and the rough seas, is doing a Virginia reel.

March 15th. Several vessels in sight. In-

vite the operator on nearest vessel to walk

over the ice to our ship and pay me a visit.

He accepts and we enjoy several hours to-

gether while both vessels buck the ice side

by side. My friend has an adventuresome

time getting back to his ship and falls into

the sea several times en route. A rescue

party of several men, sent out by the cap-

tain, finally hauls him aboard.

March 16th. In communication with Belle

Isle. Hear one of the ships yarning with

him and do a little eavesdropping on the

side. Learn that only one of the two Mar-

coni men is able to do duty at Belle Isle, the

second man being in a bad way from an in-

flamed jaw.

March 18th. Went out with the men upon

the ice to-day and killed seals. Surely this

is a brutal business. The young seals with

their beautiful eyes look at you innocently

and are rewarded with a blow on the nose

from a club, while others, frightened by the

slaughter of their parents, cry like babies.

The hood seals are so called because the

male has a sack on his nose which he can in-

flate at will and which protects his sensitive

nose from the onslaughts of an enemy.

March 19th. Not many seals the last day

or so, but have just struck the main patch

and immediately advise the other ship of my
owners to make all speed to this location.

He acknowledges receipt and is under way.

This is where the value of the wireless

comes in. The other ship has not had any

seals but a few stragglers, but now knows
where to proceed.

March 25th. We have the large patch of

young seals aboard now to the number of

20,000.

March 27th. We come up to another lot

of seals and increase our cargo, the value

of which already is $95,000, a goodly sum
for a few days' work. The ice for the last

few days has been very treacherous and the

men frequently fall in and get a wetting.

With the thermometer at zero, this is no

joke.

March 28th. Operator at Belle Isle asks

if we have a doctor on board and receiving

=an affirmative answer, informs me that un-

less his compinion receives aid at once he

will lose his life. After numerous questions

directed by our doctor and answers from
Belle Isle, the doctor prescribes by wireless.

March 30th. Sick operator at Belle Isle

not improving and seems to be in a serious

condition. I inform my captain and he
agrees to make a detour in order that the

doctor may go ashore.

April 1st. We are now pushing our way
through heavy ice endeavoring to enter the

Gulf where quantities of seals are supposed

to abound. After making about 30 miles

against a strong tide and the ice, we are

forced to abandon the attempt owing to the

danger of crushing the ship.

April 3d. Finally, we are near enough to

row ashore to Belle Isle through open water
and, after climbing the 500-foot bluff, our

doctor attends to the sick man. We leave

a few victuals and some medicine and again

board the ship. Certainly these wireless

men at Belle Isle have a lonesome job with

only the light keeper, his wife and assistant

as neighbors, and they do not seem to be

very sociable.

April 5th. Picking up a few scattered

seals, but no large herds. Make fairly good
work getting through the ice, which seems
less dense now.

April 6th. Hurrah ! We are homeward
bound. All hands are happy. Each man
will make about $145. Give wireless good-

byes to the other vessels that are to start

later. The men muster on deck and give

three cheers for the Marconi man for his

work that brought them success.

April 10th. Arrive at St. Johns and dis-

embark. All hands are congratulated by
the owners for the good catch. The ship

will be unloaded and the skins weighed and

checked by a representative appointed by the

crew and one appointed by the owners.

After making things shipshape for the sea-

son, embark for New York and real home.



Moving Picture Advertises Electricity

A moving picture film—probably the only one of its kind ever

made—which shows the thousand and one conveniences of elec-

tricity in the home—is the latest advertising innovation and

amusement park venture.

Believing that people can be entertained and at the same time

favorably impressed by witnessing the transformation which

electricity can make it the home, the Commonwealth Edison

Company "goes where the crowd goes" and runs a moving pic-

ture entitled ''The Servant Problem Solved" in connection with

its "House of Electrical Wonders'' at White City, Chicago.

The first portion of the film. "Why Their Servant Left Them."

shows wife and "hubby" waiting for breakfast while a husky

girl removes the ashes from the kitchen stove, builds and starts

a fire and in smoke enough to disconcert the dog lying near,

sits down to read the morning paper while things get "het up."

Hubby investigates, takes in the hopelessness of immediate

breakfast, fires the servant, who is, of course, not to blame, and

walks disconsolately to the club for breakfast where a friend

calls his attention to the "Electric Shop" advertisement. Over-

excited and smiling at the prospect of having a servant that

won't have to be fired, he loses no time in getting to the place

of "things electrical" where an obliging clerk answers his queries

about lamps, coffee percolators and pressing irons. The picture

shows them on an elevator descending to the basement of the

shop where a kitchen cabinet, vacuum cleaner, washing machine
and an electric range are added to the purchases. The picture

will make the heart of any true salesman beat with joy for before

leaving the shop, hubby draws a check book from his inside

pocket and tenders a check in full jpayment.

But the most interesting part of the show is yet to come.

After we see the packages and boxes loaded upon an electric

truck, we find hubby hurrying home to arrange some scheme
to have his wife out while he remains to see the electrical men
carry out the stove, coffee pot, broom, etc. Then what a change

!
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When wifey returns to her ''home elec-

trical," Hubby looks on while a maid

dressed quite in contrast to the one fired

proceeds to explain in detail how every-

thing works.

And in the morning breakfast is on time.

After She electrically toasts the bread and

poaches the eggs, He fills the cups with

hot coffee from the percolator and the steam

is so plainly seen in the picture that a

youngster viewing it exclaimed, "Say,

Jim, this ain't no fake, them are real elec-

trical things."

In concluding the show the words, "Elec-

tricity Brings Happiness," flashed on the

screen invites the audience to inspect the

numerous household devices in the "House
of Electrical Wonders." Altogether the

show is unique and as "one lady expressed

it in passing out, "That's as good as the

dime show up by our house."

Locating the Elevator Car

When the traveling and business public

wants information, this information is ex-

pected on the instant, especially if time can

'THE ELEVATOR SIGNAL BOARD

be thereby saved. And this temperament

is being catered to more and more by rail-

roads, steamship lines, department stores,

public buildings, etc.

This is well exemplified in Chicago's new
City Hall where fourteen passenger eleva-

tors rush up and down distributing officials,

politicians, job-hunters and a cosmopolitan
public to twelve different floors.

Upon a marble pillar at the starter's sta-

tion is a: neat metal board in which are set

glass bulls' eyes behind each of which is a

small incandescent lamp. Each vertical row
represents the elevator whose number ap-

pears at the top and as the car moves from
floor to floor the proper lamp in the row
flashes to show constantly the location of

the car. Thus at a glance the observer can
tell which cars are waiting, which are mov-
ing up and which are on their way down.
A contact-maker for each car makes and

breaks the circuit of each lamp as the car

moves.

Electric Signaling On a Dirigible

Balloon

That electrical means should be needed
for communicating between men on the

same aerial craft, sounds almost like a fairy

tale. Here in America the flying machines
with which we have grown familiar have
all been so small that the few passengers
were always within touching distance of

each other. This has not been true on the
European continent where dirigible balloons
carrying a score or more of passengers have
been in service for the past two seasons and
where other large ones are now being built.

Notable among the latter is a torpedo-

shaped dirigible which is being built for

military purposes by the Siemens-Schuckert
works, one of the most prominent electrical

manufacturing concerns of Germany. This
has a cigar shaped balloon 385 feet long
and 43 feet in diameter, carrying three sep-

arate gondolas or cars. The propelling and
steering machinery is in the two end cars,

which are several hundred feet apart, each
car having its own engineer. Orders are

transmitted between the three gondolas both

by visual electric signals and by a printing

telegraph which records the instructions so

that there can be no excuse for misunder-

standing the same. This monster dirigible

has four engines, each of 125 horsepower

and when these are operated in unison it

ought to eclipse the previous speed records

for aerial vessels carrying a number of

passengers.
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Electrocuting Harmful Bacteria

Just how the harmful germs that cause

various diseases are acted upon by the ultra-

violet rays of a mercury vapor lamp is still

a matter of speculation and may be slow

to determine. These rays would be be-

yond the blue end of the rainbow spec-

trum, if the light were divided by a prism,

and researches may show it unscientific

for us to speak of electrocuting the bacteria

by these rays, but it seems well established

that the electrically produced ultraviolet

rays annihilate bacteria of various types.

To learn the range of this action, Cer-

novodeanu and Henri, two investigators at

the Institute for Physiology which is part

of the University of Paris, have been mak-

ing an extensive series of tests. The de-

ductions already made by them cover two

important points : ( I
) The time required for

sterilizing varied very little with the tem-

perature of the liquid containing the bac-

teria, which may be at ordinary room tem-

peratures, ice-cold, or even frozen. Nor

did it vary appreciably with the quantity of

bacteria in the solution, as it seemed to be

about the same for 10,000 as for 100,000

to the cubic inch. On the other hand an

inch layer of the liquid was sterilized more

quickly than one about a twelfth of an inch

thick, showing that nothing was gained by

treating too thin layers. The time required

increased rapidly with the distance from the

lamp. (2) For a given thickness of the

liquid layer and a given distance from the

lamp, the time needed for annihilating the

bacteria varied with different species, of

which a number were tried. Under similar

conditions the time required was as follows

:

Ten seconds for staphylococcus pogenes

aureus, a common cause of ulcerations ; fif-

teen seconds for vibrio cholera asiaticae,

the exciter of the asiatic cholera or black

plague ; twenty seconds for the bacillus

disenteriae, the cause of dysentery so com-

mon in army camps ; twenty seconds for

bacillus coli communis, blamed for certain

bowel troubles ; thirty seconds for bacillus

pneumoniae, often the cause of acute con-

gestion of the lungs ; sixty seconds for

bacillus tetani, the bacillus which so often

infects wounds due to powder and which

is probably the most deadly bacteria yet

known. Even with this intensely dangerous

bacillus of July 4th notoriety, a single

minute sufficed, though in many of the tests

two-thirds of the time given above for the

various bacilli was ample.

Thus the ultraviolet rays as sent out by

a mercury vapor lamp enclosed in quartz

instead of the usual glass globe, were found

to destroy some of the most harmful bac-

teria known to the medical profession when
these bacteria were in solutions.

Lost in the Plating Tank

How many times has the very piece

needed to complete an important order been

lost for the time being in the solution of

the electroplating tank? If it could only

be "fished out" at once, without stirring up

the solution !

The apparatus in the accompanying illus-

tration will recover any iron or steel article

right away. All that is necessary with the

Abbott tank magnet is to attach one bind-

ing clip to the anode rod and the other to

the cathode rod. The magnet is then ener-

gized sufficiently to pick up magnetic sub-

stance, from a needle to a piece weighing

as much as five pounds.

•s.i—.iKSiS

FISHING OUT LOST ARTICLES WITH THE
ELECTROMAGNET
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Trying For Long Distance Records

When long distance wireless work was
new, records were made which certainly

were puzzling to everybody, and particularly

to the men who made them. To look back

over those days, and think of the thrills

caused by such distances when it was all so

new, makes me want to say "Those were the

wireless days." Enthusiasm ran high.

Wireless operators bragged. They swore
big lies when they fell short. They vied

with one another for distance, and would
stake all on a determination to win.

I had been working the wireless station

at Galilee, N. J., in the summer of 1905,

when I was summoned to Xew York by the

general manager. He informed me that he

wanted me to go out on the Panama Line,

—

the S. S. Allianca. Then he said

:

"See how far you can work. Jessop did

275 miles when he was southbound on the

Havana. I don't

think you can do as

far." This last

with a challenging

smile. I told him
I would do my
best.

We were 195

miles off Hatteras

and were hitting

out for the deep

Atlantic. We saw
our last land at

Barnegat the eve

before. We didn't

course. I was in perfect touch with the sta-

tion at Hatteras, but we were not far

enough away to beat the Havana's record of

275 miles yet.

Finally in the afternoon I got in a 250

mile report. Hatteras was on the hypo-

tenuse of a triangle formed by New York,

the Allianca and Hatteras. It was near sup-

I don't think you can do as far

hug the shore on our

per time when I got the following message

from Hatteras, coming pretty faintly

:

New York, Sept. 1, 1905.

You are doing fine. We all congratulate

you on nice work. C. C. G.

We were at least 275 miles from him
when he sent that message. Jessop did that

much. So I rushed to the captain and as-

certained from him that we were at least

280 miles from Hatteras. I shot it in, and
begged Hatteras to come back after supper

and listen good for me. He OK'd my re-

port, and promised.

After supper I went to see Chief Engi-

neer Nelson and asked him to please give

me a few more volts. He immediately gave

me 125 volts and when I got back to the

wireless room it was 8:15 p. m., and I had
a report from the captain saying we were

336 miles southeast of Hatteras at 8 p. m.
It was not quite dark, and the long distance

freak was on, only we didn't know it. I

gave Hatteras a call, and there he was, com-
ing back at me fairly strong. I nervously

shot my 336 mile report, and his OK was
like music to 'me. I sat back and congratu-

lated myself in beating the wonderful Jes-

sop. Beat him badly, too. Now the record

was mine, and I was safe from any one get-

ting it.

The rest of the trip, and during the six-

teen days we spent in Panama I thought

that I was champion. I couldn't see how
anyone could beat 336.

On returning to New York, however, I

was almost stunned to find out that the op-

erator on Ponce had worked 465 miles.

And from what they told me he did it with-

out any great effort. I made up my mind I

would do an even 500 on my next trip at

least. But while we were still in New York,

Jessop, again southbound on the Havana,
fired with determination, worked 752 miles

direct with Atlantic City. I was more than

surprised, and so was everyone.
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When I pulled out again, bound for Pan-

ama, I was determined to put Jessop under

the table. This trip was the one I spoke of

in the June issue as being the one where I

had picked up the news about the sinking

of the scows off the New England coast,

fully 900 miles away. I felt that 900 miles

without any wires was just inside of the

realms of possibilities.

But Jessop, goaded on, made another des-

perate effort on his next trip and actually

did 1,225 miles. That was certainly going

some. Everybody was doing some of this

long distance work now, but Jessop was the

main guy, and my particular ambition that

winter was to beat him.

So southbound the next trip, I made a

date by wireless with all the coast stations

to listen for me at 11 o'clock p. m. New
York time every night.

Several nights later, when we were down

south, of Cuba, in the Carribean Sea, I

picked up Operator V. E. Peterson, at the

Galilee, N. J.,
station, and gave him my cor-

rect distance of 1,576 miles south of Sandy

Hook. Galilee is just ten miles south of the

Hook. That was the record for the year,

though several hovered near to it.

In Which I Hope to Get Salvage

Money

One time aboard a steamer bound from

New York to Panama, we put into Key

West to pick up a high official. We left

Key West around 7 a. m. and proceeded

towards Cape San Antonio. Shortly after

noon, while in a heavy sea, I was surprised

to feel the vessel suddenly and sharply turn

to starboard. The first impression was that

there was a man overboard, but closing the

wireless room door and hurrying out on

deck I saw we were going full speed

towards a schooner in the distance which

had up the distress signal—American Flag

upside down.

The schooner was fully a mile away from

us. I went up on the captain's bridge, and

looking through the glass could see six men
on her decks, throwing lumber overboard.

Inside of live minutes we were in a little sea

of our own, composed of lumber. The cap-

tain steered our ship up close, and using the

megaphone asked what they wanted. The

reply came back very faintly saying that

they wished their ship to be towed into

Havana or Key
West, either point of

which was about

100 miles away. Our
captain shouted back

that as he had U. S.

mail aboard he could

not lend such as-

sistance. He asked

if there was any-

thing else he could

do, offering at the

same time to pro-

Six men throwing lumber
overboard

vision them, or take them aboard our ship.

But this offer to take them off aroused an

indignant reply.

As we circled once more to get back into

our track, we could discern her name on

the stern, "Bonnie Bell of Mobile."

As we left her in our wake I suggested to

the captain that we notify her owners, by

wireless, of her dilemma.

Referring to his blue book the captain

discovered that the Lumber Co.,

Mobile, Ala., owned the "Bonnie Bell."

Picking up Key West by wireless, I sent

the following message, collect

:

"Bonnie Bell in distress, latitude 23 41,

longitude 82 13.

Needs assistance. No immediate danger.

(Sig.) Captain Emmett.

Havana, Cuba, wireless station overheard

what we sent to Key West, and gave a copy

of the message to a salvage company, which

dispatched a tug to the "Bonnie Bell."

Captain Emmett told me that we had

saved the owners of the "Bonnie Bell"

several thousand dollars, and most assuredly

I would receive a check for two or three

hundred in payment of this opportune serv-

ice. Upon arriving in Panama I wrote

them asking what finally became of the

ship. I received the following reply

:

"Dear Sir:—

The "Bonnie Bell" was towed into

Matanzas in a leaky condition, having

thrown overboard 40,000 feet of lumber.

However, we will soon have her in shape,

again.

Thanking you for your kindness in the

matter, we are,

Very truly yours,

The — Lumber Co.

' There was no enclosure.



Master and Men
By PAUL LUPKE

In these days we hear a great deal about

welfare plans, profit-sharing schemes, etc.,

being carried out by industrial and public

service corporations. ' These plans are in-

stituted with a view to bringing about a

feeling of partnership and common interest

between the employer and those employed.

With the time ripe for such a movement

in any concern and with a proper under-

standing on both sides, of the responsi-

bilities of the plan and the exact nature of

the benefits which will accrue, it cannot

help but result in increased efficiency and

betterment all around. But there must al-

ways be that proper understanding. Mr.

Lupke, in a paper which he presented to the

National Electric Light Association at its

recent convention, on the subject of "Mas-

ter and Men," made some very enlightening

remarks in this connection, and his paper,

practically in full, is given below.—Editorial

Note.

The particular definition of master that

concerns us here Webster gives thus : "A
male person . . . who can in the main con-

trol another's actions," and then he adds,

"formerly used with much more extensive

application than now." One would hardly

expect to find such grim humor in a dic-

tionary. The man in the case, of course,

is the another.

In the good old days when everybody

who had to work at all worked from day-

light to dark and slept all night, it would
have seemed ridiculous to put the question,

who is master and who are the men, but

in these better new days, when we insist that

we must have a fair share of the day for

play and yet, when whole armies must

work all night, the question seems quite

legitimate and is by no means easily or

readily answered, for are we not told with

calm assurance that the very conception of

such a relation of master and men is fun-

damentally wrong, that it is now no more

than a legal fiction? Forsooth, we are all

business men now, some bargaining in

kilowatt-hours, some in eight-hour days,

and are there not those who would make
the latter a unit defined with the same

mathematical rigidity as the former? But,

rest assured that conception will never pre-

vail, for happily—and I use that word with

conviction—human sentiment cannot be

eliminated as a factor. Yet, studied at-

tempt to ignore it on one side, and careless

neglect in giving it sufficient recognition on

the other have led us into a wilderness out

of which we are trying hard to find our

way ; for though rational welfare plans may
make us all friends, and extensive profit-

sharing schemes may make us all partners,

still masters and men we always must be

and always will be, and wherever difficulties

exist, they are largely due to the fact that

we have allowed the distance between

master and men to grow in proportion to

the expansion of our business, and, as you

know, that has been considerable. So it

may have come about that to the lower levels

ultimate authority filters down only through

the medium of a printed fac-simile signa-

ture and t"hat is a cold, a clammy, a dead

thing. The real masters, now and then, do

not know their men, and the real men just

as often do not know their masters, and
that is the nub of the trouble.

After one of those necessarily rare occas-

ions on which the highest officials had vis-

ited the outskirts of their company's ex-

tensive property, an old and a young fire-

man were flattening their noses against the

boiler room window watching the automo-

bile whisking away the dignitaries.

"Say, Pat," said the younger, "which one

was the president, the tall one under the

pancake cap or the little one inside the big

fur coat?"

"Dennis boy," said the old fellow, "I have

worked here many a year, but I don't know

;

what is the use of bothering your head

about it anyway? Did you notice, they

peeped into the furnace standing way back

against the wall, and they squinted up at

the stack to see the smoke we made, and

they walked around the coal pile to find

out if it was all there, and, mind you, one

of them scratched the old ashcart mule

kind of friendly like between the ears—but



POPULAR ELECTRICITY 401

never a look or a word they had for the

likes of us."

For those who understand human nature,

comment on this would merely blunt the

point, for those who do not, it would be

useless, so I make none.

There is a way equally as far removed

from apparent indifference as it is from

gushing volubility, that goes straight home,

and, whether it manifests itself in recog-

nition of accom-
(

plishment or fair

censure of fault, it

can be made to help

in welding that bond

of common interest

that must exist be-

tween master and

men before the ques-

tion at issue can be

brought much nearer

a permanent solu-

tion. To find that

way is a problem as

old as civilization.

"Asked Tzu-lu of

Confucius, 'What is

a gentleman?' The
master said : 'A man
bent on shaping his

mind.'

"'Is that all?'

said Tzu-lu.
" 'On shaping his

mind to give happiness to others.'

'"And is that all?'

" 'On shaping his mind to give happiness

to the people,' said the master."

And now, when we are beginning to

appreciate thoroughly that Confucius is

right, we are grouping our way towards the

goal,—we have welfare plans and beyond

that profit-sharing schemes. However, con-

sideration of these I have set beyond my
bounds and I venture only a few remarks

concerning their application.

All day committee meetings at the New
Willard and protracted discussions across

the polished board in the directors' room

are without a shadow of doubt absolutely

necessary preliminaries. Still these, together

with the patient and laborious working out

of the details by the auditing department,

constitute but the beginning of the prob-

lem. In the arduous task of preparing the

details, for placing the matter properly be-

There is a way that goes straight home

fore the men, every last man it concerns

may easily be overlooked and that will lead

to disappointing results. When all the

blanks have been carefully prepared, printed

and distributed, we are apt to sit back com-

fortably prepared to listen to universal

paeans of praise, and are chagrined to per-

ceive a whisper of suspicion and horrified

to hear a single shrill note of dissent. The

best, the most just and liberal welfare plan

may meet with the

reception of the

"Greeks bearing
gifts" if the same

care has not been

exercised in pre-

senting it as has

been bestowed upon

its preparation.
Launching an elab-

orate welfare plan

without any at-

tempt to educate the

men up to its appre-

ciation, is like sow-

ing good seed into

an unplowed field

;

the crop is bound to

be meagre. In the

work of preparation

nothing is so effect-

ive as a personal

presentation. A few

words with the red

blood of life in them are worth an ava-

lanche of pamphlets. Our commercial de-

partments learned that long ago ; they have

solicitors.

The worst effect of written communica-

tions is that we are prone to eliminate from

them all that we imagine will not look well

in print for fear of being misunderstood.

Unconsciously we feel the inability to estab-

lish that atmosphere of friendly predispo-

sition which only the word spoken with the

enthusiasm of conviction can create, and

for the subtle gesture and inflection denied

to the rigid line we substitute a petty lie

attempting to drive home a weighty truth.

Any welfare plan no matter how liberal in

conception, must be surrounded by reason-

able, adequate and clean-cut safeguards,

the necessity of which is at once apparent

to the master but the bald, bare statement

of which in cold print may prove baffling

to the men ; nevertheless they should be
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told the truth about them and if the sober

truth must be told it is a great deal better

to tell it than to write it.

"Not long ago," said Stevenson, "I

wrote a letter to a friend that came near

involving us in a quarrel; but we met, and

in a personal talk I repeated the worst of

what I had written and added worse to that

;

and with the commentary of the body it

seemed not unfriendly either to hear or to

say."

I recall the time when I penetrated into

the very lair of collective labor, hotly in-

tent upon relieving

my mind of the ac-

cumulated pressure

raised by successive

communications of

a gravely official

character ; I said

some very sharp

and pointed things,

but instead of being

put out as I had

rather expected, I

found myself an

honorary member of

the clan, and the

whole trouble was

settled.

This then would

be my humble advice

as to the method of

procedure when the time is ripe for the pro-

mulgation of a welfare plan. Let him

whose mind has conceived the plan try

earnestly to imbue those next around him

with his own enthusiasm and charge them

solemnly to pass it down the line undimin-

ished, step by step, to the very last man,

and when that is done, and not till then,

let it hail blanks.

And if that way is right for the welfare

plan, it is ever so much more important to

follow it in a profit-sharing scheme, for its

road is beset even thicker with pitfalls and

it is absolutely necessary that we choose

our steps with discretion.

Profits are something so
s
radically new to

the men that we must break the news about

sharing them very gently. We are rather

apt to insist that what we know is right

everybody must take for granted. Masters

with the long distance view ever before

them, may find it hard to realize the state

of mind of the man whose wealth changes

Dennis boy, what is

your head

regularly from maximum to zero, or even

a negative quantity, with the time between

paydays as the period of a complete cycle.

Here the difference between master and

man is simply this; to the man five dollars

are always just five dollars, to the master

it is forever interest on one hundred. All

that is necessary to financial success is to

realize the difference early enough in life.

Being a capitalist is largely a matter of

habit and as you well know, habits to be-

come fixed must be acquired young. As

yet. the majority of the men, especially the

young men, concen-

trate their entire ef-

forts upon raising

the periodic maxima
to the utter neglect

of appreciation of

the fact that a

steadily, though
gradually, increas-

ing elevation over

the zero-line is the

thing that really
counts most.

"We want our
cash down, all of it,

once a week, right

here and now while

we can enjoy spend-

J ing it, and not when
we are sick, or old

or dead," that is the frigid attitude of the

men that has chilled more than one warm-
hearted welfare of profit-sharing plan to

the marrow.

If you can manage to educate this short-

sighted view out of the men and really

convince them that not every dollar they

can call their own must necessarily be in

the vest pocket, they are ripe for a profit-

sharing plan for they will be about ready to

ask for it, -and that is the pyschological

moment for its promulgation. It is well to

remember that the bane of benefits thrust

upon you is the blight cast upon the pros-

pects of maintaining your rights. That is

the point on which the sneering cynic

will try to get in his destructive work.

There still are those sordid few who per-

sist in announcing with great clamor, that

every attempt to come nearer a satisfactory

and permanent solution of the relations be-

tween mas,er and men has an underlying

base and selfish motive ; that it is but bait

the use of bothering

about it?
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to beguile men into refined slavery, that

every offer of assistance is no more than

the whisp of hay dangling before the

donkey's mouth from a stick tied to his

neck. Perhaps we should not judge even

men of that ilk too harshly ; they have been

making their living at that sort of thing,

but their occupation is about gone, for now

we are thoroughly awake. To those of us

who maintain our sober judgment, it plainly

appears that missteps or stubborn resistance

" are more often the result of conditions that

befog clear vision, than innate baseness or

meanness of purpose in either master or

men.

Of the fact that humanity is forever mov-

ing towards a higher plane of ideals there

can be no doubt. To one who can view the

road over long stretches of centuries, the

pitfalls of paltry years seem smoothed over

and the steady ascent is apparent ; to many

deep in the pushing throng the setbacks of

troubled days seem permanent descent to

lower levels. It is the business of leaders,

among masters as well as men, to guide us

over safe paths, to guard against abysses

that must be filled with mangled corpses

before they can be crossed. Even the

smooth road will prove hard and long

enough and demand its steady toll of the

weak, the weary and the irresolute, and the

way to better things will be strewn with

the wreckage of the stragglers. Yet there

is a sweet and glorious breath of broad

and true humanity blowing through the

world and blessed be he, be he master or

man, who fans it with honest effort, and

woe to him who strives to pervade it with

the poisonous whiff of hatred.

Checking Street Car Crowds

At fair grounds, summer resorts and the

like it has always been difficult to handle the

crowds right after the chief event of the

evening is over. Even with plenty of

guards or policemen stationed near the

gates, it is difficult to avoid a continued and

unpleasant jamming either at the cars

themselves or at the gates through which

the public has access to the cars. If only

those who live on the line of the approach-

ing car were allowed to pass through the

gates, much of this crowding might be

avoided. But usually it is impossible for the

gateman to see the car until it is close up.

This summer the solution has been found,

for high above the gat -man at one usually

crowded point a megaphone called out:

"Car for Bay View. Room for twenty."

This message, in clear but stentorian tones,

came long before the car was in sight,

enabling those headed for other points to

step back and let the Bay View passengers

through the gate. The guard there passes

some 20 of them and by the time they are

boarding their car, the megaphone an-

nounces another. The explanation is simple

enough, as the megaphone is on a telephone

receiver connected to a transmitter half a

block off where the announcer watches each

car as it approaches, using what the Lon-

doners call a "tramophone" for this purpose.

Noiseless Telephone Call

How often it happens at a convention,

meeting or similar gathering that some one

is wanted at the telephone. Then there is

a scurrving of messengers around among

NOISELESS TELEPHONE CALL

the seats, hoarse whispers and excited

pointings and gesticulations until finally the

man is "landed," all of which disturbs the

meeting and embarrasses the speaker. A
way to avoid this confusion, and one which

is simplicity itself is to mount a projecting

lantern in the rear of the hall (such a lan-

tern is available in most auditoriums) and

project the call, whatever it may be, upon

the background of the platform. The no-

tice is written on transparent paper and put

into the lantern as an ordinary slide. Even

in the daytime and on a light background

the message is easily read.
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Nobles of the Mystic Shrine descended

on the city of Rochester in hordes. Garbed

in the gayest of costumes, like true sons

of the Orient, and with banners flying, the

scores of bands and marvelously well drilled

patrols invaded every nook ofthe city. They

called themselves the "Feel to Hum Bunch,"

these Shriners, and they made themselves

at home to an extent which will long be

remembered by the York State city.

Rochester, however, greeted, even wel-

comed, the invasion of the wearers of the

fez. Every home and place of business was

decorated for the occasion of the meeting,

which was on July nth to 15th. In the

daytime it was mostly a lavish display of

banners which formed the outward demon-

stration. These were principally the flags

of the various Shrines, Rochester banners

and Old Glory, although once in a while

a native of some foreign land would dis-

play with pride the flag of his nation. At

night, however, the scene changed and it

was light, light everywhere, that made the

spectacle entrancing.

Even under ordinary circumstances Roch-

ester bears the reputation of being one of

the best lighted cities in the world, and
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at a time such as this,

with the streets arched

over and the buildings

outlined with myriads

o£ incandescent lamps,

a sight was presented

which was worth com-

ing "across the hot

sands" to see.

It is said that 200,000

Shriners and their
attended the

Be that as it

guests
meeting.

may, it is certain that

A great parade was

given by the Shriners

themselves in which

the famous Medinah

patrol of Chicago, one

of the best drilled

bodies of men in the

world, took conspic-

uous part. Weary,
plodding camels

—

desert ships supposed

to bear the pilgrims

to their mecca

—

marched solemnly with

STREET ILLUMINA-
TIONS IN ROCHES-
TEE DURING THE
SHRINERS' CON-
VENTION

there were from ten to

a thousand of them in

sight at any and all

times in any and every

part of the town. An
aviation meet was pre-

pared for them; a

water carnival was

held in their honor in

which the canoes, skiffs

and launches were out-

lined with lights.

HUNDREDS OF THOU-
SANDS OF E X T R A
LIGHTS

the rest, also seemingly

"to hum." Small goats,

said to be important

adjuncts to the mystic

ceremonies, were

cheerful participants in

the parade. Of the

floats represented, a

large buffalo covered

with electric lamps and

mounted on an electric

truck was easily among
the most attractive.
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UNLESS INTERNATIONAL PEACE PREVAILS, WARFARE OF THE
FUTURE MAY BE ON THIS ORDER
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Warfare of the Future

The great historical event which marked

the passing of the wooden war vessel, the

"Battle of the Monitor and Merrimac," now

portrayed in all its vividness at Riverview

Park, Chicago, has been witnessed by thous-

ands. The battle, the night, the burning of

the Congress, the moon with its lipples on

the water, the storm, wind and lightning

and the sunrise of the day following all

leave a lasting impression upon the specta-

tor.

Then appear in panorama the United

States fleet which sailed around the world

under "Fighting Bob" Evans. As the ap-

plause dies away at seeing this array of

battleships sail up Hampton Roads, the

ships come to anchor, and semi-darkness

falls upon the famous battleground with

only the signal lights at the mast head of

each vessel to be seen.

There is a whir as of wings and without

warning, two battlecraft of the future are

dimly seen coming, not in the water, but

through the air, from Newport News.

Circling about above the fleet, streaks of fire

show the aeroplanes dropping deadly ex-

plosives upon the anchored vessels below,

while explosion after explosion is heard as

the swift flying visitors, their task com-

pleted, rush away.

When morning dawns, the wrecks of

three modern battleships strew Hampton

Roads while the remainder of the fleet has

stolen away in fear of the air dreadnaughts

of tomorrow whose terrible destruction

points to a time when war will cease be-

cause of its terrible cost.

And this panorama of the past and

prophecy of the future is made possible by

electricity, which produces mechanically

the effect of ocean waves, propells the bat-

tleships, fires the guns and changes night

to day. The aeroplanes are driven by

small electric motors fed through small sus-

pended cables, and are guided by wires

manipulated by operators stationed near

the switchboard.

The laying of a cable between Monrovia,

Liberia, and Pernambuco, Brazil, which

began last spring represents the final stretch

in the line which is to connect Germany

directlv with South America.

Pulling Cable Into Ducts

After hearing an argument between two

men as to the method employed in placing

underground cable in the proper ducts and

hearing one of them assert that it was

"pushed in" while the other was positive

that a pulling line was "shot through with

an arrangement something like the life-

saver uses," I submit the following explana-

tion

:

In "pulling in" cable the ducts are first

"rodded." The rods are each about three

feet long and have a coupling on each end

to join them together. These are started

-w^a^yi \ ..
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HOW CABLES ARE PULLED THROUGH

in manhole (A) and pushed toward man-

hole (B). When one rod is is in the duct

the next one is coupled to it and pushed in,

another is added and so on, until the first

one started appears in manhole (B). The

pulling rope is usually of woven wire about

^-inch in diameter and is attached to the

last rod and pulled through the duct and

around the winch, capstan or whatever de-

vice is used for doing the work. A wire

"pulling in grip" is slipped over the end

of the cable and to this the pulling in rope

is attached. If a clevis is used_ this is

screwed through the armor and into the

cable wire.

The reel of cable is jacked up as shown

at manhole (A), the winch is manned and

the cable is pulled in. A good many devices

are used as "guides," to keep the pulling

rope straight out from the ducts. The wheel

shown in manhole (B) can be used only

where the manhole is equipped especially

for using it.

A capstan, which can be set straight up

in the hole, turned in an iron shoe and

propelled bv men pushing long handles

around is also used for pulling in, but the

winch is the favorite method.

George M. Peterson.



Automobile Electric Lighting
By GEORGE L. CHANDLER

The advent of the improved tungsten

lamp made possible the first real progress

in the development of electric lighting for

automobiles. Following this came improve-

ments in storage battery, sockets, wire and

other accessory fittings, the last step being

the perfecting of small dynamos which
automatically maintain the battery in a fully

charged condition. The consequence of

these developments is that practically 60 per

system, known as the "straight storage

(battery) system" consists of a high

capacity battery used alone, it furnishing

all the current required arid having its

charge renewed from some outside source,

as at a garage or central station.

In the early stages attempts were made
to operate lights from ordinary ignition bat-

teries which was soon found to be imprac-

ticable, as this type of battery could not de-

FROM A PHOTOGRAPH TAKEN BY AN ELECTRIC AUTO SEARCHLIGHT

cent of the high class 1912 models will be
equipped with electric lights in side and tail

lamps.

Of the various devices entering into the

complete installation, the battery is the most
important for the reason that it is the

foundation of the entire system, acting as

a reserve and regulator when used with
charging dynamo and as the only source of

current supply when the dynamo is not used.

There are therefore two distinct systems.

In the "dynamo lighting system," the dy-

namo and battery are used together, cur-

rent for lights being taken direct from the

dynamo when the car is running in some
cases, in others the dynamo being used
simply to nharge *"he b?^ery. The <">lher

liver the amount of current required, result-

ing in poor lights and injury to the battery.

This condition resulted in the gradual de-

velopment of a special type of battery of

higher capacity, higher discharge rate and

more substantial construction. The es-

sential difference between an ordinary type

of sparking battery and the improved type

of lighting battery is in the battery's nor-

mal discharge rate.

Another difference and one affecting the

discharge rate is in the thickness of plates

of which the battery is made up. In order

to obtain higher capacity and higher dis-

charge rate in a very compact space it is

necessary to use plates somewhat thinner

than those used in ordinary sparking bat-
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teries, this for the reason

that a greater surface area

of plate is presented for

action of the electrotype.

In the public mind there

is much confusion as to

what capacity a battery

will give when discharged

at varying rates ; for in-

stance, an ordinary six volt

60 ampere hour sparking

battery discharged at the

rate of one ampere per

hour will give one ampere

for 60 hours, but if current

from this battery is taken at the rate of

six amperes the battery will not stand this

discharge rate for ten hours.

Taking as an example a battery of the

lighting type, known as the Elba, having a

normal rating of six volts, 60 ampere hours

at lighting rate, the maker gives the fol-

lowing figures as to its performance at

various discharge rates

:

Discharge at a jy2 ampere rate the battery

will give eight hours' service—total 60 am-

pere hours ; discharge at a five ampere rate,

the battery will give 14^ hours' service

—

total 72 ampere hours; discharge at a one

ampere rate, the battery will give 92 hours'

service—total 92 ampere hours.

From the above it will be seen that a cata-

logue rating of a battery capacity does not

convey much information unless the rate of

discharge is also given.

As an illustration of the difference in

construction between the ordinary sparking

battery and one adapted to lighting the type

before mentioned may be briefly described,

the two small illustrations showing the com-

parative sizes.

The Elba lighting battery is made up of

three individual cells in which the elements

are placed, these cells being made of a spe-

cial composition of rubber. These individual

jars are placed in an outside wooden con-

taining case but have between each jar and

also between the jar and the case a space

which is filled with semi-solid compound

which acts as a cushion, thus enabling the

battery to stand rough usage.

Automobile service conditions also

brought out the fact that there should be

what is called ample "head room" in each

cell. By this is meant the space above the

plates and the first cover of the cell should

SHOWING THE DIFFERENCE IN SIZE BETWEEN AN AUTO-
MOBILE SPARKING BATTERY (LEFT) AND

LIGHTING BATTERY (RIGHT)

be sufficient to allow for proper expansion

during charging and also that there may be

no doubt about the plates being fully covered

by electrolyte.

This matter of expansion is further pro-

vided for by placing between the first cover

and the top cover a chamber into which the

expanding electrolyte may flow when the

battery is on charge, this chamber also re-

ceiving the electrolyte in case the battery is

handled roughly.

The distance between the first cover and

top cover is ample and space around the ex-

pansion chamber is carefully filled with a

sealing compound which is poured in hot,

thus thoroughly closing every possible open-

ing between the first and second covers and

preventing acid creeping up the sides of the

cells and around the terminals. The top

cover through which the terminal binding

posts protrude, is sealed in above the expan-

sion space, completing the cell proper.

Electric Locomotives Dependable

Can electric locomotives be depended

upon to do their work regularly in ordinary

railroad service, or will they cause delays

just like the steam locomotives? Strong

predictions have been made in the past on

both sides of the question. But the answer

does not lie in speculations on either side,

for exact figures based on actual practice are

already available from the New York, New
Haven & Hartford R. R. which has elec-

trified about 300 miles of its track. Careful

records kept by this road show that for

every 100,000 engine-miles there were 21

failures of steam locomotives but only nine

of the electric locomotives,
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Lighting the Streets

of the Air

The daring bird-man runs

a risk even when flying on a

clear day, and darkness but

increases his peril by making
him unable to know where he is or

where to land safely. The street

lights of some towns may be

grouped so as to afford a land

mark occasionally. Logically,

however, guide lamps must be high

in the air, floated hundreds of feet

above the ground. The aviator

must not be dazzled by light nor

mistake such guide lights for stars.

An European balloon

builder seems to have

taken the right step by

illuminating gas balloons

upon their interior by

placing incandescent

lamps within, supplying

the current through the anchor

cables. From a large balloon one
or more illuminated balloons some
eight feet in diameter are anchored.

By varying the color of the lamps
in each balloon and by varying the

position of the balloons as to each
other, different messages may be

signalled. To make sure that the

balloons are clear of clouds or fog,

a moisture indicator on the large

balloon rings a bell on the grounds
while the balloons are in the mist.

MH
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New Method of Reproducing

the Voice

Seeing that the voice is made up of air

coming from the lungs, it occurred to M.

Lifschitz, of Paris, to use "artificial lungs"

so as to reproduce the voice after the man-

ner of a phonograph. Nature's air supply

is imitated by using compressed air passing

through a tube, and he is able to produce an

artificial voice on this principle. Inasmuch

as this is quite a departure from the usual

phonograph methods, it is attracting some

attention. The experiments are being made

at present at the Paris University.

The inventor needed to make a record of

the voice in the first place so that this could

be made to act on the stream of air for imi-

DIAPHRAGM AND SMALL MIRROR

tating the words. This he could do by

mounting a small mirror on the usual mouth-

piece so that talking into it caused the mir-

ror to tremble. The mirror sends a beam

from an electric lamp upon a screen, and the

spot of light trembles in the same way. A
photographic band, such as a moving pic-

ture band, is run along before the spot of

light by an electric motor, so that this gives

a record on the band corresponding to the

mirror's movement. He develops the film

and then etches out the printed parts so as

to give a set of holes having the form of the

voice waves. Then he runs the band by an

APPARATUS FOR REPRODUCING THE VOICE

electric motor at a high speed in front of

the "artificial lungs" so that the stream of

air must go through the holes. This has the

effect of imitating the voice and the original

words are given out as the person uttered

them.

Starting an Engine with Gunpowder

"Like a shot out of a gun" is a favorite

expression for giving the idea of great

speed. Usually it is only a picturesque

figure of speech, but applied to a gasoline

engine recently built for the government it

is literally true. This engine is used for

supplying power to operate the big dis-

appearing guns in the nation's coast de-.

fenses. The power is furnished in the form

of electric current generated by a dynamo

mounted on the engine shaft. These guns

are rather heavy chunks of steel and the

army officers in charge of them figure that

the time may come when it will be very

necessary to move them quickly. This

means that the engine will have to get into

action very rapidly. To be certain of its

doing so a chamber has been placed in the

top of one of the four cylinders. This

chamber takes a ten gauge brass shotgun

shell. Above the shell is a small knob to

which a firing pin is attached. A blow of

the hand on this knob fires the charge in the

shell which has sufficient expansive power

to "turn over" the shaft several times and

insure ignition of the gasoline vapor in one

of the cylinders. By the time the engineer

has reached the controlling switchboard

the engine has attained such a speed that

the voltage and current from the dynamo

are up nearly to normal.
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Odd Uses for an Electric Fan

INCREASING EFFICIENCY OF HOT
A/R- FUfRNACE

WARMING A ROOM

>SET TOBLOW ON THE f?ADJ/<\TOR

KEEPING GLASS CLEAR OF FROST

DRYING HAIR

The utility of the electric fan does not

lie solely in its application to furnishing a

cooling breeze or as a means of reducing

the temperature of a room. Its range of

usefulness is not confined to the summer
months but is of equal value in winter.

Many of the moving picture shows and

smaller vaudeville theatres in the cities

have discovered a novel form of refriger-

ating plant for reducing the temperature

of the auditorium to a comfortable degree.

The method employed is to place a large

block of ice immediately in front of an

electric fan. The temperature of the air

is very considerably reduced by this method.

Paradoxical as it may seem, the electric

fan can be used to materially assist in rais-

ing the temperature of a room as well as to

lower it. One of the best methods of using

a fan for this purpose in winter time is

to place it in the cold air box of a hot air

furnace. An opening is made in the box

and the slide leading outdoors closed so

that the air is drawn from the cellar and

not from the outside of the house where it

is many degrees colder. The result is a

warmer house without any greater con-

sumption of coal.

It is often very desirable to warm one

particular room very quickly and in that

case an electric fan can be laid over the

register so that it will draw th2 air upward
more quickly. In case the house is heated

by means of a steam or hot water system

the fan should be placed so that it will

throw a current of air against the* steam

pipes or radiator. The result in the room
will be surprising. The air will be stirred

up so that all parts of it are brought into

contact with the radiator and warmed.

The value of many window displays in

the winter time is completely lost because

of the heavy accumulation of frost on the

glass. This has been eliminated in some
cases by using a double layer of glass with

an air space between. Such expense and

trouble, however, may be avoided and the

windows kept practically free from frost

by directing the air from an electric fan

against the glass.

Photographers find the fan invaluable for

quickly drying negatives and prints. And
"mi-lady" has adopted it for drying her hair.
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But there is a still greater field for the

device and that is to attract the attention

of the public to a window display. The fan

then becomes more than a luxury, in fact

an income producer.

A window full of toy balloons properly

confined by a stop of mosquito netting or

strings can be made to bob and float, about

in an alarming manner by means of the

draft from a fan.

An ingenious pop-corn vender at Coney

Island has found a novel method of at-

tracting attention to his wares with the

aid of a fan. The air blast is concen-

trated by means of a tapering pipe and

passed up into a glass case containing a

heap of pop-corn. The light flakes of corn

are blown upward from the center by the

air currents in a perfect fountain. They

fall in a shower against the sides of the

case producing a very pretty effect.

Many electrical dealers exhibiting a win-

dow full of fans appreciate the value of

having them all in motion, but have found

by experience that it is rather an ex-

pensive proposition to run very many of

them from the city power mains. How-

ever, by properly arranging the fans the

air currents from two or three running

at full speed will cause all the other to re-

volve at a good rate if properly oiled.

The same principle may be applied in

another manner and the air current from

a hidden fan used to operate a miniature

windmill or an aeroplane propeller.

If a window sign is made by stringing

several light cardboard letters covered

with tinsel or some iridescent substance

o.ito two small threads tied to the guard,

it can be made to wave and flutter in such

a manner as to rouse the curiosity and at-

tract the attention of passers-by.

A miniature volcano made of papier

mache can be given the appearance of being

in constant eruption by fastening a number

of colored strings inside of the crater and

concealing a fan beneath.

The effect of flowing water may be pro-

duced by running a number of threads from

the nozzle of a hose across the window. If

the breeze from an electric fan is then

directed against the threads they will com-

mence a waving motion which from a short

distance is very realistic and deceptive.

WINDOW RULL OR BALLOONS

jiiiiiii)ii|iii-.

case: of ror corn

A WINDMILL OR AERORLANE

ELECTRIC SIGN

VOLCs4NIO

W/NDOW ATTRACTION



Berlin's Unique Palace of Sports
By ALFRED GRADENWITZ

THE GREAT SIGN LIGHTED BY ELEVEN ARC LAMPS

The largest skating rink in the world nary incandescent bulbs and 6,000 metal

is said to be the new one just opened in filament lamps, distributed over the ceilings

Berlin. This is called the Sporting Palace and parapets of the galleries, serve to light

and, aside from skating, is =—- _— .-.:.— .- the remainder of the

used for all kinds of the-

atrical displays. An idea

of the immensity of this

amusement palace may be

gained from the main in-

terior view. The arena

is 330 feet long and 1483^

feet wide. It is sur-

rounded amphitheatre

fashion by a spacious plat-

form and two balconies.

For aquatic display it

may be flooded with

water. For ice skating,

the floor is covered with

thin film of artificiala

ice. When wrestling
matches, bull fights, etc.,

are on the bill a cover-

ing of plank tan bark is

used.

Eighty-four arc
lamps project their daz-

zling light directly on the

house, thus providing a

total luminous intensity

of upwards of three-

fourths of a million can-

dlepower.

This arrangement pro-

duces an impression of in-

tense brightness devoid of

any marked shadow, in

fact, a perfect imitation of

'

the diffuse daylight of a

cloudless sky in summer.

The dominating features

are simple metal-filament

ceiling lamps, which with

the exception of the large

ceiling covering the arena,

are used everywhere to

decorate the arc lamps.

The facade lighted up by

about 5,000 incandescent

lamps produces an almost

overwhelming impression,

like a fairy palace of thearena, while further 40
1

7- SOME OF THE LAMPS WHICH LIGHT a w Mip-htsarc lamps, 30,000 ordi- THE FACADES.
Araoian in ignis.
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PALACE OF SPORTS DURING A THEATRICAL DISPLAY ON THE ICE

driving

refrigerating

Apart from the lighting of the building,

electricity is used for the operation of a

number 'of motors (of about 80 horse-

power total output) for driving the forced-

draught furnace, divers water pumps, the

very efficient warm and cold air fans

and a number of special kitchen utensils.

A 150 horsepower

motor is provided as

reserve for

the
plant, which in nor-

mal service is operated

by a 250-300 horse-

power superheated

steam engine. Of the

four ammonia com-

pressors used in mak-

ing the ice each of

140,000 decimal heat

units per hour, only

two are used in nor-

mal operation. The

indicated load with

four compressors, in-

clusive of a salt-brine

circulation pump, a

pit pump of 10,550 ASSEMBLY HALL AND LOBBY

gallons per hour, two circulation pumps (of

about 66,000 gallons each) for the

sprinkling condenser, and all the stirring

devices and transmission shafts works out to

be about 224 horsepower which corresponds

to the maximum coal consumption when the

ice sheet is first frozen. The load of 127

horsepower corre-
sponding to the power

consumption in nor-

mal operation with

two compressors and

the above pump and

accessories, can be

taken charge of by

the 150 horsepower

motor. The refriger-

ators at the same time

produce the artificial

ice required for the

restaurant service
(about 4,200 pounds

per day)

.

The' Sporting Pal-

ace is the most eco-

nomical of all artifi-

cial skating rinks so

far designed.



A Wonderful Manufacturing Plant
By GEORGE FREDERIC STRATTON

A week's careful inspection—it couldn't

be skimmed over in less time—of one of the

great electrical manufacturing plants, is an

education, to a receptive and understanding

mind, on the enormous diversity of trades

and occupations engaged in the manufac-

ture of electrical apparatus. In the plant,

to be briefly described, no less than 36

trades and professions are actively repre-

sented; the number of employes being over

25,000.

The president of the company recently

stated that if the company's buildings were

in one structure, 50 feet wide, it would have

a length of 22 miles. Twenty-five hundred

arc lamps are used for lighting these works

;

enough for a city of 300,000 inhabitants.

In addition, 30,000 incandescent lamps are

used ; sufficient, if placed 40 feet apart, to

light a road from New York to Boston.

There are 18,000 machine tools driven by

1,500 electric motors. The power consists

of three tandem compound engines and gen-

erators of 1,500 horsepower each; turbo-

generators which develop 5,000 horsepower

and 1,000 horsepower transmitted from a

distant hydro-electric plant.

The operations performed are of a great-

ly diverse character. There are great gas

plants for the foundry furnaces ; marble and

slate yards with the finest of equipment;

shops for drawing wire and twisting cables

;

a building where crude rubber is converted

into insulations; another for porcelain

manufacture, and another for making oiled

muslin and other fabrics. There are brass,

iron and steel foundries ; an elaborate lab-

oratory for testing materials and for ex-

perimental work ; carpenters' and builders'

shops with heavy construction outfits, and

cabinet shops where high grade desks and

office fittings for the company's own uses

are designed and constructed. There is,

what is said to be, the best equipped photo-

graphic workshop in the country, where are

developed and printed the photographs used

in the company's catalogues and instruction

bulletins. There is a printing shop and

bindery, employing over 100 hands, and the

product of which is unsurpassed in quality.

Here are prepared all printed forms and

blank books necessary in the plants and in

the numerous sales agencies. All of the

half-tone cuts are also made here.

There are nearly a score of lawyers and

assistants in the patent department ; a sur-

geon and an oculist in the administration

building ; and the foreman of one depart-

ment is a regularly ordained minister and

holds Sunday service at a suburban church.

There are chemists and cooks, bricklayers

and blacksmiths, glass-blowers and electro-

platers, jewellers and engravers, painters,

chauffeurs, tinsmiths, turners, tracklayers,

plumbers, polishers, cabinet makers and
roofers, besides all the tradesmen required

in the conduct of shops containing the most
elaborate equipment. There are interpre-

ters for the reception of foreign visitors

and a most efficient factory fire squad, the

chief of which was secured from the New
York fire department.

So complete is this plant in its machinery

and appliances, as well as in its personnel,

that the superintendent has said that it

could be transferred to an absolute desert

island, and if supplied with the crudest of

raw materials, could turn out as fine output

as it is now doing.. The man of any manu-
facturing knowledge will grasp the full

meaning of that, when it is further stated

that the cost of many of their elaborate

products is obtained by simply weighing the

various metals of the finished article, figur-

ing them at the bar prices, and adding the

carefully kept cost of workmanship.

The works are so extensive, and the num-
ber and variety of operations carried on so

great, that it is manifestly impossible to do

more in a limited space, than give a few of

the more striking and interesting facts in

connection with this great industry

The engineering and drafting staff of

course initiate the operations—a staff con-

sisting of over 400 members. Over 100

drawings a day are made, and there is

capacity for printing 3,000 blue prints per

day— in one year 30 miles of blue-print

paper was thus used. To keep the hands

busy 60 carloads of material and supplies
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are brought in daily, and 20 miles of yard

and shop tracks distribute these supplies to

the required points. The iron foundry is

said to be the largest in the world, and one

of the machine shops is probably the largest

unit of its kind in the world. It is nearly

900 feet long, and 165 feet wide. It rep-

resents one-sixth of a mile of the heaviest

and costliest machinery that the ingenuity

of man, and the resources of great capital

can bring together. In this shop is the

greatest boring mill ever assembled—a ma-

chine designed by the mechanical superin-

tendent, built under his supervision, and

which will bore and turn pieces up to 65

feet in diameter. It is driven by a separate

power plant of its own.

There is a brass foundry, with a capacity

of 25,000 pounds at one melt. The railway

motor shops turn out 400 motors per week,

the largest of which are of 200 horsepower.

The variety of apparatus manufactured is

stated to number over 200 articles of differ-

ent specifications, ranging from dynamos of

130 tons in weight, down to the fan motor

that a lady can hold in her hand; from the

gigantic search-light to the tiny incandes-

cent bulbs for illuminating a Christmas tree.

And these products are

found wherever civilized

man is found, and in places

where civilized man has to

go armed to avoid being

eaten or sacrificed to

heathen gods. From this

plant went some early

dynamos to Hammerfest
in Norway, so far North

that the night which they

were installed to lighten is

six months long. There

are electric lights, pumps
and motors in the mines of

Mexico and the extreme

points of South America,

in the wilds of Africa and

among the superstition-

ridden heathens of re-

motest Asia.

The company erects most of its great

workshops, which are models of the finest

designs of factory construction. It also

builds a great deal of its own machinery,

besides manufacturing many of its own sup-

plies. It even makes its own writing inks.

There are thousands of girls employed on

insulations of every description ; on wind-

ing small coils for fan motors and magnets,

and in making incandescent lamps, three-

fourths of the work is done by the young

women.
Two more points will indicate the com-

prehensiveness of the manufacturing grasp

of this great company. It owns its own
copper mines on the Pacific slope, from

which it obtains one-half of its great supply

of that metal, and adjoining its plant it con-

trols 20 miles of superb railroad track, upon

which its latest developments in electric

locomotives are tried out and tested.

Distributing Electricity on the
Farm

Interest in the application of electricity to

the farm recently manifested itself in a

patent upon a system for distributing elec-

tricity to operate apparatus such as plows,

harrows and other farm implements used

in the fields. The patent is issued to Charles

S. Doney, Columbia Falls, Montana. The
illustration conveys something of the in-

ventor's idea, which is to run wires out from

the dynamo and on each side of the field.

PcwcRHoaS£\

NOVEL ELECTRICAL DISTRIBUTION

Across the field and between these two wires

runs a pair of wires constituting a movable

trolley from which a motor driven traction

engine will take current by means of a sec-

ond trolley, the whole outfit being moved up

the field as the ground is prepared by the

plows, harrows or drills.



ADVICE TO ENGIIEERIMG STUBEIT
Views of prominent educators on the scope of a college course and how a

young man may derive the most benefit from it
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UNIVERSITY
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Boys in the grammar and high schools who thoroughly enjoy making mechanical

apparatus and wiring electric bells and telegraph instruments, will usually, if they

follow the lines of work that they most enjoy and continue their studies through the

high school and the university, become the most successful engineers, for a man can

be most successful only in the work which is a pleasure and not an irksome task.

Building machines and experimenting with electric circuits therefore are not only

pastimes, but preparations for future success as an engineer.

He who is to be most successful in later years must also be observing. Did you

ever stop to think that you can learn something of value to you from everyone you

meet? Do not be afraid to ask questions and when meeting new acquaintances, strive

to learn what they are most interested in and get them to tell you about it. It is

not alone a high grade of scholarship in science, mathematics and engineering that

counts, but an all around knowledge of men and of the things that are going on about

you. Hence the introduction of many so-called "Culture studies" into the best techni-

cal engineering courses, studies which often are not appreciated and considered out

of place by the student at the time, but which are always recognized of greatest value

by the most prominent engineers in their later years.

Do not stop with the high school. Four years of university work may look long

and the financial means not forthcoming. You have no doubt seen others giving up

their education with the high school and yet earning large salaries and apparently

succeeding better for the first few years than the university graduate. That is true,

and there are exceptional men who remain far in advance of the average technical

graduate throughout their career, but did you ever stop to think that you are com-

paring the exceptional with the average. Can you not imagine that same man far in

advance of his present position if he too had had the additional asset of a university

education ? That same man will usually tell you that it has been his principal regret

in life not to have secured such an education.

Work during your university course if necessary to secure the funds, even work a

year or two before entering the university. Go to the university which, in your

opinion, best fits your needs and which will best prepare you for the future career which

you believe you should follow, but do not permit anything to discourage you from

obtaining your university education, nor from following your chosen profession there-

after to ultimate success.
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ELECTRICAL
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Doubtless many of the readers of Popular Electricity are young men who are

ambitious to become electrical engineers, and it is probable that in many .cases the

reading of this magazine has stimulated these ambitions. It is therefore the equally

important duty of the magazine to have pointed out through its columns something

of the aims and ideals of the technical schools offering courses of electrical engineering.

It is the purpose of this short article to point out some of the factors which make

for success in this profession.

Let it be said at the outset that the very nature of electricity makes a study of

its theory and applications intensely fascinating, and for this very reason many brilliant

men have been developing electrical science and the electrical industries ever

since their inception. This means first of all that the field is not an open one without

competition.

Every young man of ambition is capable of doing something useful in the world

and, fortunately, all do not have the same inclinations. To be really successful in any

profession, one must have a genuine interest in and fondness for the work aside from

the financial returns promised and the greatest problem which the young man has to

solve and the one which many do not solve, is "What am I best fitted to do."

Unquestionably many decide to become engineers who would really make more of

a success of something else. The essential qualifications are about the same for the

various branches of the engineering profession, the only real differences in the courses

preparing for them being in the last two years. Many who graduate from one course

such as civil or electrical engineering soon find themselves by force of circumstances

working in one of the other branches of engineering. This very probability emphasizes

the importance of avoiding too intense specialization during an undergraduate engi-

neering course, for although in practice the necessity for specialization may soon appear,

yet some knowledge of the other branches is essential.

Many young men choose the electrical industries as a field of work because of an

unmistakable liking for the kind of work they are expected to do. Unfortunately

others choose electrical work because someone has told them that "electricity is in its

infancy" and offers untold opportunities. Though proficiency in the wiring of an

electric bell or the setting up of a telegraph set may indicate a liking for such work

it is not a sufficient qualification upon which to base the choice of electrical engineering

as a profession.

The somewhat too alluring newspaper accounts and the attractive advertisements

of the correspondence schools have misled many who really have no talent for such

work to think they could become electrical engineers. Correspondence schools have

undoubtedly exerted a marked influence in technical education, enabling many earnest

students who could not attend a technical school, to obtain much useful instruction,
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though the important element of personal relations of student and instructor and the

facilities of the laboratories were lacking. The University of Wisconsin has organized

its extension work so that, in the large industrial centers of the state, field instructors

organize classes among the extension students, thus eliminating some of the difficulties

in the way of instruction by correspondence only. It is true of correspondence study

as of study in residence that the student profits in proportion to the effort expended

by him.

We who are attempting at Wisconsin to put young men in the way of sometime

becoming electrical engineers, though not immediately upon graduation, count it as

fortunate if the student has had some contact with field or shop work before or during

the technical course.

First of all it is important to distinguish between the trade of electrician and the

profession of electrical engineering. I cast no slur upon the trade, for many who have

taken electrical engineering courses are filling subordinate positions and at smaller

salaries than they could be earning at the trade.

The difference between an architect and a builder, a carpenter, a plumber or an

electrician is pretty generally understood. The architect conceives, that is, plans a

building and the others interpret his ideas from drawings and specifications and carry

them out in material form. The professional electrical engineer plans projects involving

the use of electrical apparatus, perhaps co-operating with a mechanical or a hydraulic

engineer or an architect depending upon the nature of the complete project. The
various trades then carry out these ideas, perhaps under the supervision of a contractor.

An architect in planning a large office building or similar project may call in an

electrical and a mechanical engineer to assist in planning the power plant, wiring and

other engineering features. The time has passed when a man can well be both architect

and builder and in the electrical industries the division of labor has been carried out to

even a greater degree.

The electrical industries have been growing at a marvelous rate, doubling every

five years where most other industries have been doubling every ten years, and it seems
reasonable to suppose from this that there will continue to be excellent opportunities in

this field for a long time to come.

Graduates of technical schools are now rapidly making their way and are being

demanded in many industries where 20 or even ten years ago a decided prejudice

existed against them. The manufacturers of electrical machinery and many of the

operating companies deliberately choose graduates of engineering colleges to train by

apprenticeship courses for their engineering, sales and executive positions. This training

corresponds to the hospital experience which graduates of medical schools undergo
before they are fully equipped medical practitioners.

The manufacturers of electrical machinery require the services of electrical engi-

neers in many departments of their industry, some to design the generators, motors and

accessory apparatus, others in research work relating to the industry, others are required

to install and test the apparatus, and still others, called sales engineers, are employed
to sell the apparatus and advise with the engineers in charge of a project as to the

merits and characteristics of apparatus made by his company. Large operating com-
panies furnishing electricity for power and lighting require electrical engineers in

various capacities to operate the plants. Operating telephone companies employ elec-

trical engineers in their engineering, plant maintenance and traffic departments.

The rapid introduction of electrical power into many of the large industries such
as steel mills, increases the demand for men of technical training to operate these

plants and to solve the problems in the application of electricity to new uses.

Engineering graduates have not entered the railway field to as great an extent

as they have many others. It is certain however that the progress to be made in the

electrification of railways within the next 25 years and more will demand the services

of many electrical engineers for their construction, maintenance and operation.



POPULAR ELECTRICITY
'

421

The cheap power which will be furnished by our many undeveloped water powers

will stimulate even more widespread applications of electricity.

The certainty that a demand for technically trained men will continue does not

mean however that any one who chooses to engage in this work will be unusually

successful. For two centuries before electricity became of any commercial importance

whatever, many of the most brilliant mathematicians and physicists bent their energies

to the solving of the laws of electricity and magnetism. To them we owe an exceed-

ingly simple and satisfactory system of units of electrical measurement. This fact

alone is sufficient to account for much of the rapid progress the electrical industries

have made Instead of being a mysterious thing of which we know very little, electricity

is something about which a great deal is known. We know more of the nature of

electricity than we do of gravitation and the laws of electricity are better understood

than are those of manv other branches of science. Electrical measurements are

amono- the most exact which can be made and designs of electrical machinery can be

more Closely predetermined from well understood physical laws than can most other

types of machinery and structures.

It now becomes clearer what the nature of the training of an electrical engineer

should be. Of men of moderate ability the supply is sufficient to meet the demand. The

electrical engineering profession has need for more men of real creative ability, broad

minded men, capable of handling not only the increasingly intricate problems of the

design of projects and machinery but also of perfecting the organizations essential to

the carrying on of vast undertakings and of the relations of these enterprises to the

public.

Hitherto the engineer has been too well content to retire from view with his purely

technical problems. An engineering course supplemented by the right kind of practical

experience should prove to be a direct road to the important executive positions more

than it has in the past. Use should be made of every opportunity to develop latent

business and executive ability.

The opportunities for men of moderate ability will depend upon the rapidity with

which new and increased applications of electricity are made by the leaders of the

profession, the creative minds.

Creative men have well developed imaginations and a course of training designed

to produce such creative ability should develop the imaginative powers, that is, the

ability to form a clear mental picture of the finished structure, before a line has been

put upon paper, or a concrete conception of the physical principles involved in the

operation of a machine or electrical circuit. This kind of training may be regarded

as particularly important for the electrical engineer who deals so much with a form

of energy visible only by the effects it produces. A mechanical or civil engineer of

course can not see the energy he deals with but in general he deals with seemingly

more material things.

The aim of the best schools of engineering is to train men for leadership. After

a high school training the technical school requires four or five years of hard work but

under such favorable conditions that really amazing progress is made by the student.

Physics may be considered the foundation of the course for such studies as mechanics,

electrotechnics and thermodynamics are but specialized and applied physics.

Considerable attention is paid to the study of mathematics for not only is the

study of mathematical methods an exceedingly valuable mental training but ability to

use them is absolutely necessary for an intelligent understanding of the laws of nature

which the engineer is constantly applying to practice. Mathematics is a convenient

system of symbols and of reasoning much used by physicists and engineers to express

their thoughts in concise and exact form.

A careful study of practical English composition should be made because an en-

gineer must be able to write clear specifications, reports and business letters which will

permit of but one interpretation. The use of incorrect English by an otherwise mtelli-
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gent engineer will prove to be a great drawback. An excellent way for an engineer to
legitimately acquire a reputation is by presenting papers before the engineering societies
and it is by such an exchange of ideas that the profession as a whole is advanced. The
force of accumulated and recorded knowledge is so powerful that an engineer who can
not contribute to it fails to perform an important duty. The importance of an adequate
training in English composition is now being recognized and met by the foremost en-
gineering schools.

A reading knowledge of German and French is not only broadening but has prac-
tical value to an engineer who has occasion to keep informed of the work of foreign
engineers. Wonderful as has been the progress of engineering in this country American
engineers at the present time are not profiting as they should by the equally remarkable
progress of foreign engineers.

Drawing, machine design and shop work occupy a good deal of attention in an en-
gineering course, for drawings are the means by which engineers express their ideas
to those who are to carry them out. Though the engineering student may do no shop
work after leaving college, a knowledge of the fundamental operations is essential,
and additional machine shop experience under commercial conditions is a valuable
training. One learns most thoroughly by actually doing things and all through the
course laboratory exercises are a most important part of the training.

Such studies as commercial law, political economy, sociology and accounting are
generally recognized as a valuable part of an engineer's training. The difficulty has
been to find room in a four year course for even the technical studies alone which are
considered indispensable. Many engineering schools are strongly urging five year
courses to meet this difficulty. It is possible to complete a combined literary and en-
gineering course leading to the degrees Bachelor of Arts and Electrical Engineer in
six years. This combination is recommended to those who are ambitious to reach the
highest niche in the profession.

It is futile to attempt to impart anything in an engineering course but the funda-
mentals. Practice is best obtained in the field and the practical problems which are
introduced into technical studies are for the purpose of illustrating important prin-
ciples rather than to add to a stock of information. It is the aim of the best engineer-
ing schools to co-ordinate and to teach in a minimum of time particularly that funda-
mental knowledge which is difficult to acquire elsewhere.

The college and the instructors who have a keen personal interest in the students
and graduates will have accomplished all they have attempted or can fairly be ex-
pected to do if the graduate has obtained a thorough grasp of even a comparatively
few fundamental principles and an ability to analyze and reduce the practical problems,
as they arise, to the principles he has mastered. In short, if he has learned to think,
if he has high ideals and a genuine devotion to his work, though lacking much in prac-
tical experience he is in a position to soon acquire this and success will almost
surely be his.
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The Sidewalk as a Signboard by department stores as a wall sign to call

attention to special sales.

The choicest location for a sign is where

people will read it. One might not believe

the sidewalk a good place, but with the

sign projected at your feet in letters

of light, it is next to impossible not to read

it.' The little device which does this adver-

tising consists of a powerful small lamp.

lenses, and a stencil containing the adver-

SIDEWALK SIGN

tisement. The whole thing is held in a

riietal tube 14 by 2-Hs inches.

The tube is separated at the end occu

pied by the lamp so as to provide for the

insertion of a small globe which makes the

light available for illuminating the window

in which the sign projector is placed. The

pedestal for the tube to rest upon completes

the outfit which can be placed on a bracket

or attached directly to the ceiling in the

window, above the door or in any conven-

ient place and connected by a plug and cord

to either alternating or direct current. The

tube may be adjusted to any angle. It is

focused the same as an opera glass.

The advertisement as it appears on the

sidewalk is not round as shown on the

stencil, but slightly elliptical, and varies

from 3M2 feet, longest diameter, up, accord-

ing to the distance of the projector above

the sidewalk.

While primarily intended for sidewalk

advertising, the projector may be used for

throwing advertisements on walls and ceil-

ings as well. It has been effectively used

Wire Span a Mile Long

The Susquehanna River in its course

through Pennsylvania cuts directly through

several mountains, forming what are known

as water gaps. One of the most marked of

these is found between Millersburg and

McClellal stations of the Northern Central

Railroad. The river at this point is about

one mile wide, and stretched across the

THE LONG SPAN AND METHOD OF
ANCHORAGE

river from one mountain to the other is the

longest span of telephone wire in the United

States.

The wires, four of them, form two talk-

ing- circuits of the American United Tele-

phone Company. They are three-eighth

inch twisted wire cables, 5,600 feet long and

have a dip of 460 feet.

Of the two accompanying pictures one

shows how the cables are held by insulated

iron fastenings cemented into the rock of

the mountain side, and the other shows a

part of the wires at one end of their long

stretch. Raymond M. Baskin.



CROWD IN FRONT OF THE NEW YORK TIMES BUILDING
WATCHING THE ELECTRIC PRESS BULLETIN

The Electric Press Bulletin

Nowadays a man need only pause for a

moment or two in front of one of the great

metropolitan newspaper offices and he will

be informed of some great calamity. It

may be an earthquake or explosion or he

may learn only the baseball score ; a court

may have just handed down an important

decision ; a great man may have made some
generous benefaction or just passed away.

The newspapers have realized the value of

the advertising gained in this manner, and
employ a staff of men whose sole business

it is to prepare the bulletins.

These bulletins are usually scrawled on

blackboards or painted at every conceivable

angle on sheets of paper ; or if the news is

important and has come after dark, rough
magic lantern slides are prepared by

scratching the news on a sheet of glass cov-

ered with lampblack or painted on ground

glass.

No matter what day or what hour, a

crowd is always in evidence gazing at the

Times bulletins in New York. It is not

always so much the news that is contained

in these bulletins as it is the manner in

which they are displayed that attracts the

attention of the passers-by. Here the news
is actually printed before the eyes of the

public in a way that makes the previously

mentioned methods seem crude. The news
is exhibited practically as fast as it is re-

ceived over the telegraph or telephone wires

in the office, by means of an electric press

bulletin.

A large sheet of paper, 60 inches wide

and 6y2 feet long running over two rollers,

one at the top and the other at the bottom

nearly fills a window. Brief bulletins, ex-

hibiting the last news from the center of

interest of the moment, are neatly printed

on it in clear letters two inches high.

Suddenly a large wheel about two feet in

diameter at the bottom of the sheet begins

to revolve. Then it stops and immediately

the paper sheet jumps down an inch or so

and then returns to its formal position.

The wheel immediately starts again, comes

to rest, and the paper .^obs down and up

This is repeated again and again while the

crowd waits and watches. The passer-by

stops and looks too, for some news of an im-

portant event that the world has just

brought forth is being printed.

The electric press bulletin is not a "tick-

er.'' It is operated by a small electric motor

of about one-quarter horse-power. The
various clutches, controls, etc., are operated

by large electromagnets. The operator sits

before what looks like a large typewriter

keyboard. Beneath the keyboard is a large

cylinder rotated by an electric motor. The
cylinder is covered with small pins very

much like the cylinder of a music box.
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There is a pin corresponding to each char-

acter on the typewheel. This comprises the

synchronising mechanism which controls the

typewheel of the printer and halts the wheel

so that any particular letter desired may be

brought to that precise point in its revolu-

tion when it comes uppermost, and directly

under the paper on which it is to be printed.

As soon as the wheel halts, a pair of

electromagnets brings another portion of the
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THE ELECTRIC PRESS BULLETIN

mechanism into play so that the bulletin

sheet is brought down until it touches the

circumference of the wheel. It is pressed

there for a moment and then allowed to

move up again with another letter added to

its message. The typewheel is then mov-

ed down a space by another set of electro-

magnets and the train of action is repeated

until the message is complete.

An integral part of the keyboard used

by the operator is a small typewheel that

prints on a strip of paper four inches in

width and reproduces before the operator

a miniature of the bulletins showing exactly

what is being printed on the paper of the

distant machines. It in fact keeps exact

step with the large machines, printing

when they print, spacing as they space, etc.

Several printing machines may be set

up miles apart and connected to a common
keyboard over single metallic telephone cir-

cuits.

The electric press bulletin in the down-

town New York office of the Times, at

Beekman street, is operated over a five-

mile single telephone circuit.

Why Electric Shock Causes Death

The reason why electric shock causes

death has been the subject of much inves-

tigation among the medical fraternity and is

a question often asked by the layman.

Doctors Kride and Stanton in a recent

issue of the New York State Journal of

Medicine gives as the probable chief causes

of death by electric shock, "fibrillary" con-

tractions of the heart and respiratory paral-

ysis. By "fibrillary" contraction is meant

an irregular or disarranged action or con-

traction of the heart muscles which de-

stroys its regular rhythmic beat. On the

breathing organs the result of a shock has

much the same effect as an overdose of

an anaesthetic.

As yet there is no known reliable means

of restoring the normal action of the heart

once it is deranged ; on the other hand, if the

respiratory organs are alone affected, pro-

longed artificial respiration enables a con-

siderable percentage of recoveries from ap-

parent death.

The effects produced by direct and alter-

nating currents vary directly with the cur-

rent strength (and hence with the applied

voltage, with the duration of contact and

with the path of current flow through the

body. The frequency of alternating cur-

rents is of great importance, low-frequency

currents being usually more dangerous than

high-frequency currents of the same

strength.

Paralysis of the heart is especially liable

to result from low-pressure currents, partic-

ularly if the heart be in the path of current
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flow; respiratory paralysis, however, us-

ually follows on an insensible condition of

the central nervous system brought on by

high-pressure currents.

In general the lower animals are more

susceptible than human beings to electric

shock. Whereas 70 volts direct current is

often fatal to dogs, 100 volts scarcely af-

fects a normal man, 200 to 400 volts pro-

duces muscular cramp, and 550 volts pro-

duces almost instantaneous respiratory fail-

ure. Low-pressure alternating current shocks

are liable to cause fibrillary contractions

;

600 volts causes fibrillations and respiratory

paralysis, but 2300 to 4800 volts usually af-

fects respiration alone. In such cases ar-

tificial respiration should be persevered

with, for hours if necessary. The medical

reports of the U. S. A. electrocutions since

1890 show that a few seconds' flow of two

to seven amperes (at 1500 volts, fifteen to

50 cycles per sec.) may not cause death,

but with an application of 45 to 50 seconds

duration, the heart's action is permanently

suspended.

The Human Wheel

A "human wheel" act is one of the

season's vaudeville novelties, offered as the

thrilling finish of an acrobatic turn by a pair

billed as Agnes Ahern & Co.. The woman
in the case, resplendent in a glisten-

ing mother-of-pearl waist, ascends a ladder

leading to a metal wheel which has been at

the back of the stage during the earlier part

of the act. Stepping inside the wheel and

leaning back against its spokes, she slips

hands and feet into convenient sockets and

braces her head against the metal rim.

Meanwhile her partner has fitted himself

with a belt having a socket for the upright

which supports the wheel. Stage assistants

raise the standard with its human load and

help him to catch it in his belt. Then as

he steps forward towards the footlights,

balancing the wheel above his head, the

house is darkened and current is turned on

the 30 incandescent lamps which stud the

rim of the wheel.

The lamps in the inner circle are frosted

white so as to brightly light the spoke-

woman's costume, while the outer lamps are

tinted to match the colors which she hap-

pens to be wearing. Just as the men in

the audience are beginning to figure on the

THE HUMAN WHEEL

weight which the man on the stage is bal-

ancing above him (for his partner shows a

well distributed 137 pounds and the rest of

the outfit cannot weigh much less) the

wheel starts to rotate. A little electric

motor geared to the axle has been getting

busy and soon is spinning the wheel at the

rate of some 30 turns per minute, so that

all you can see of it is a pretty series of

colored rings.

Then, after about a minute, the wheel

gradually slackens its speed and stops right

side up. The strong man of the team sets

it back on its stand and his partner joins-

him at the footlights. Instead of being too

dazed and dizzy to even walk straight, she

steps lightly and smiles as they bow them-

selves out. Apparently she does not know
what it is to get dizzy, but in reality she

had to spend several months in training

herself to stand the act, for even the rigor-
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ous practicing of the skilled athlete had not

schooled her to play the cool-headed spoke

for the rapidly spinning wheel which she

herself originated.

Testing Rail Joints

As the return current in an electric rail-

way is carried by the track rails, made

continuous by bonding the joints between

the rails, it is advisable to test out the

joints after bonding to see that the bond

TESTING RAIL JOINTS

makes a good electrical connection. Though
the resistance to the passage of current in

a single poorly bonded joint may be very

small, the combined resistance of a great

number of joints may amount to a great

deal.

Jules Richard,' of Paris,, has devised an

instrument whose indications enable the

tester to measure the resistance of a joint

in a moment's time. The instrument with

an attachment for gripping the rails and

making contact on each side of the joint

h easily carried by the tester, as the gal-

vanometer and contact maker together

weigh only 21 pounds. The contact maker,

which does not show in the picture, is con-

nected with the wires leading down to the

rail.

In using the instrument he walks along

the track until he comes to a joint. Then,

with a quick movement he clamps the con-

tact device to the two rails so as to bridge

the joint. The knife edges grasp the two
rails at points one meter apart. Turning a

switch he sends battery current through the

rails and joint at a known voltage. This

current is measured by the deflection of

the galvanometer needle. Knowing the

voltage and current it is easy to compute,

by Ohms law, the resistance of the joint

in ohms ; that is, resistance equals volts

divided by current. This resistance, when
found represents the resistance of the joint

plus one meter of rail length.

Gasoline's Annual Death Roll

While some of the prominent dailies have
been keeping an accurate count of the

deaths due to our unsane July Fourth cel-

ebrations, none of them has as yet kept a

similar record of the deaths from accidents

due to the use of gasoline. Occasionally

we read of fires caused by the use of

gasoline for cleaning gloves or the like,

but the danger from this explosive liquid is

by no means limited to such cases. In Ger-

many, where the governmental records per-

mit of more comprehensive statistics, it has

been shown that 40 per cent of the serious

accidents due to gasoline during 1910 were

in connection with autos or other gasoline

motors, the result being five dead and 58

seriously injured, besides a large number of

slightly damaged persons. Any similar

statistics gathered in this country would

probably surprise most of our readers, but

fortunately the growing popularity of the

electric vehicle may help to decrease the

fatalities due to grim death's evident com-

pact with gasoline.

Berlin Road to Electrify

The ereatest suburban railroad in Eu-

rope, the Berlin Stadtbahn, is about to be

electrified, largely through the Kaiser's

influence. The cost is estimated at

$30,000,000. Experts have decided that the

plan not only is entirely practicable but

that it is almost necessary in order to re-

lieve Berlin of soot and smoke.



428 POPULAR ELECTRICITY

Tolling the Church Bell

Another picturesque figure of our grand-

father's time seems doomed. In most places

the church sexton has long ago lost his old

task of interring the departed and now he

is threatened also with losing the more fre-

quent duty
which prompt-

e d the old
rhyme ending:

motor mounted near the bell will swing the

massive clapper. Such modern bell ringing

can be done even by men who are too feeble

and rheumatic to pull the old bell ropes, so

perhaps the innovation will suit many of

the remaining sextons while helping to

crowd them out.

Giant Water Turbines

THE OLD AND THE NEW WAY OF BELL TOLLING

"The preacher told the sexton,

The sexton tolled the bell."

No longer does he need to doff his hat

and tug with all his might at the bell rope

;

for if he but presses a button, a little electric

With the question of conservation so

widely discussed and with electrical and
hydraulic engineers consider-

ing more seriously than ever

before the utilization of the

millions of horsepower now
going to waste in the form of

unused water power, the hy-

draulic turbine becomes a

transformer of energy of fore-

most importance. Already in

the United States at the plants

of the Niagara Power Com-
pany and the East Jersey Com-
pany these machines are con-

serving energy by saving coal

and utilizing water to generate

electricity. In Canada at the

Cataract Power Company and

also at the Shawinigan Water
and Powder Company immense
turbines are in service. The
illustration gives an idea

of the size of one of these giant machines,

undoubtedly the largest pair of turbines

ever built, furnished by the Morgan Smith

Company to the Canadian Light and Power

Company, Montreal, P. Q.
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LARGEST HYDRAULIC TURBINES EVER BUILT—USED IN CANADA
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Huge Flatiron Float

At the Industrial Parade at Minneapolis,

July 7th, one of the most striking and force-

ful floats was a huge electric flatiron drawn

through the streets on a truck. It was

HUGE FLATIRON FLOAT

modeled after a well-known type of iron

now in very common use. Some idea of

its size can be obtained from the picture.

Philip Edelman.

Current From the Wind

A device that will enable a fluctuating

source of power like the wind to run an

electric generator at a steady speed has been

often attempted. The usual scheme is a

i{20-§ §20$ l??0^

WIND AND GASOLINE MOTOR IN
COMBINATION

windmill, a governor, a generator and a

storage battery, the latter being charged

during steady wind to be used when there

is little or no breeze. The substitution of

an engine for the battery with other neces-

sary apparatus is the subject of a patent

issue to Caryl D. Haskins, Schenectady,

N. Y. When the windmill speed drops to

a certain point the ignition circuit of the

engine is closed and by means of a clutch

the loaded dynamo is run by the engine

until such time as the mill speed reaches

the proper point, when the clutch releases,

the engine ignition circuit opens and the

mill takes the load. The device is also de-

signed to operate from a car axle, thus

giving current for car lighting.

Telling the Train Dispatcher

If a railroad train does not reach a

certain station or other point at the sched-

uled time, the train dispatcher is not only

annoyed but worried.

The Kellogg portable train telephone re-

moves this worry and saves delay. A joint-

TJSING THE PORTABLE TRAIN TELEPHONE

ed pole in three parts, a small folding cross

arm and a telephone set enable the con-

ductor to connect with overhead wires and

tell the dispatcher all about it in two min-

utes after a stop is made. He can also in-

form the dispatcher within a minute of

when the train will be able to proceed.

The outfit is compact and weighs a few

ounces over six pounds-
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Gas vs. Electricity As a Cause of

Fires

The Electric Dial

To blame electricity for fires is easy, but

if the actual facts could always be bottomed

the electric equipment would be found inno-

cent in a large share of the cases where

the newspapers give "crossed wires" as this

cause. Even with this common tendency

to blame the wiring, the comparative sta-

tistics are surprising. Thus the last annual

report of the causes of fires in Germany,

where the government itself compiles the

figures, shows 293 fires attributed to elec-

tricity. Now the number of electric lamps

in Germany is about forty million, or

roughly double the number of gas lamps,

hence for equal safety gas should have

caused less than 147 fires. But the actual

number traced to gas was 878, or just about

six times as many fires in proportion to the

number of lamps in use. Many of the elec-

tric fires were undoubtedly due to the crude-

ness of early installations, for in Europe as

in America there are thousands of buildings

where the wiring of 30 years ago is still in

service.

Yet even with this old wiring far below

the standards of the past 20 years, elec-

tricity is proving to be many times safer

than gas.

Making the Night Beautiful

Electricity makes our nights almost more

beautiful than the day. The distant view,

from a mountain top, of a city that shines

like some unfamiliar constellation, or the

fairy bark or golden galleon moored before

a pavilion outlined in light,

makes one realize that our

so-called materialistic and

mechanical age has a beauty

all its own. In the glorious

days of Athens or Rome
such illuminations, or a

mere glimmer of them,

would indicate some high

festival or celebration of

a victory. We have them

every night in the year,

and yet because we fail to

appreciate their beauty de-

clare that our epoch is dull

and colorless.

In a recent campaign to raise $500,000

in ten days, the Y. M. C. A. of Los Angeles

used a mammoth dial to indicate the pro-

THE ELECTRIC DIAL

gress of the fund from hour to hour and

from day to day, a scheme which has also

created enthusiasm in other cities. By
night the dial was illuminated, and as the

photograph shows, there was a steady ad-

vance even during the short time needed for

exposure of the sensitive plate, for the two

hands shown in the picture are in reality

but one. It advanced several points while

the photograph was being taken.

JH3~I
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THE GLORIOUS DAYS OF ATHENS OR ROME HELD NOTHING
TO COMPARE WITH THIS
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Double Crossing the Deer

How greatly the ideas of sportsmen differ

is seen even in the use of electric flashlights

by hunters. The true American marksman
likes to tramp through the woods and

marshes in search of game, while the titled

European believes in having it driven across

his path. Even a monarch like Emperor
William thinks it sport to sit on a specially

built perch and to wait there while the

drivers shoo the game across his easy range.

When it comes to hunting after dark, the

American likes to stalk forth by moonlight.

Or, if he carries a search lantern, he cer-

Schoeneberg has ordered twelve such street

scrubbers, all of which are to be in service

by the middle of the coming summer.

Magnetic Influence of the Sun

The mystery of the earth's "wabbling" on

its axis has been explained in certain quar-

ters by assuming that the rotation of our

planet is affected by changes in the magnetic

influence of the sun.

Halm, a German astronomer, has pub-

lished tables showing comparisons of ob-

servations on sun-spots and on the irregular

HE PULLS THE TRIGGER WHEN THE CROSS FALLS ON THE GAME

tainly would not expect that to do the aim-

ing for him. On the other hand, the Eu-
ropean not only fastens the flashlight to

his gun, but has now cross-marked the lens

so that it will show the spot at which the

gun is aimed. All he has to do is to bring

the shadow of the cross mark on the game
and pull the trigger. Of course that means,

a clever use of an electric battery lamp,

but is it really sport?

Electric Street Cleaning Autos

Germany, the first country to adopt elec-

tric fire engines, has again scored in

pioneering the electrically driven street

motions of the north pole, which appear to

show a coincidence between the two phe-

nomena. During a maximum of sun-spots

the magnetic influence of the sun seems to

be greatest, and after the passage of such

a maximum the disturbance of the earth's

axis diminishes. The fact that the earth's

poles of magnetism do not correspond in

location with its geographical poles may,

according to the German view, indicate how
the sun's disturbing action is applied. When
the magnetism of our globe is most power-

fully excited, then the strain along its mag-

netic axis may cause a distortion of the

figure of the earth, which becomes less as

scrubbing automobile. The little citv of the strain diminishes.



Warren, Ohio, bears the distinction of be-

ing the first city in the country to adopt

Mazda incandescent street lighting ex-

clusively. Municipal improvement always

arouses interest and no reform is more con-

spicuous than that which effects a change

from gloomy to brilliantly lighted thorough-

fares. It frequently happens, however, that

a city ambitious to possess a "Great White

Way" will confine its attention to securing

one or more brightly lighted streets in the

retail business section and will give but

slight consideration to the proper and ade-

quate illumination of the more secluded resi-

dential districts. This incomplete course

has not been followed by the people of War-

ren, for although the ornamental street

lighting of the downtown districts compares

most favorably with any of its kind seen

elsewhere, the illumination of the residential

streets has not been neglected.

Although Mazda lamps are employed

throughout the city, the lighting system can

be divided into two classes, viz. : residential

and ornamental, or downtown, of which the

latter naturally is the more spectacular. The

NIGHT SCENE IN FRONT OF THE PARK
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most recent practice carried

out in American cities—the

use of ornamental standards

—has been adopted. There

are 86 of these, of which 62

support three lamps, one up-

right and two pendant. The

three-light standards are lo-

cated close to the curb line

on the business streets.

Around the spacious park,

which is situated practically

in the business portion of the

city, are placed 22 similar

standards, excepting that they

only support one vertical

lamp. In the center of the

park directly in front of the

Court House are two very

artistic five-light standards.

All wiring for the ornamen-

tal lighting is laid under-

ground, thus eliminating the

use of unsightly poles and ex-

posed wiring, a feature of no

mean importance in beautify-

ing the streets of any city.

Eighty candlepower Mazda

TYPE OF SINGLE LAMP
FIXTURE

lamps surrounded by 14-inch

Alba globes are used in the

upright position on the stand-

ards, while all pendant lamps

are 40 candlepower and are

enclosed in twelve-inch

globes. The three-light stand-

ards have been wired up in

two circuits so that the pen-

dant lamps can be switched

off at midnight, leaving the

upright lamps to burn till

daylight.

The residential lighting

system includes 620 street

series lamps, suspended from

goose-neck brackets, which

are attached to wooden poles

and equipped with metal re-

flectors, suitable for 80, 60 or

40 candlepower lamps. The

units are spaced as uniformly

as possible along one side

of each street, the distance

between the units on any

street depending on the

amount of traffic, and to some

extent on the foliage.

Attractive Fountain Lights

Under the basin of the new concrete

fountain just constructed in Central Park,

Los Angeles, is an arrangement of colored

incandescent bulbs which adds greatly to

ARRANGEMENT OF FOUNTAIN LIGHTS

the beauty of the water by night. As the

photograph shows, the drip from the basin

falls like a veil over the basin's rim, and

the many colored lights shimmer through

this water curtain giving a constant play

of changing color schemes. By day the

bulbs are not noticeable unless one stands

quite close to the fountain.

Nature of the Electric Arc

According to Thompson, positively and

negatively electrified corpuscles, or ions, are

emitted respectively from the positive and

negative electrodes, and under the influence

of electric repulsion travel across the space

occupied by the arc and bombard the elec-

trode opposite to the one from which they

are emitted. The high temperature of the

electrode is produced by the bombardment,

and the electric current itself is supposed

to be conveyed across by the flying ions.

Swinton conducted certain experiments

which, it is claimed, conclusively prove the

truth of Thompson's explanation of the elec-

tric arc. The principal experiment con-

sisted in deflecting either the positive or the

negative ions, by means of a magnet, into

a Faraday cylinder placed with its aperture

just touching the center of the arc. With

arcs of ten or twelve amperes, he obtained

results in air at ordinary atmospheric

pressure.
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Protecting the Fire Fighters

The fireman who enters a burning build-

ing, even if accustomed to facing an intense

heat, works under three serious handicaps:

The smoke which may play all around him

makes it difficult for him to get a proper

supply of air for breathing, without which

he must either withdraw occasionally or else

run the risk of being overcome by the smoke

or fumes. The lack of light often obliges

him to grope around in the dark, wasting

time just when it is most needed, or perhaps

stumbling and causing his colleagues, to

leave their work while helping him up.

Last, but not least, the general noise and

confusion ?.':'. :nding the average fire, to-

gether with the roar of the flames and the

splashing of water often make it impossible

for him to hear the captain's orders or to

advise the latter of conditions as he finds

them.

Hence the logic of the new equipment

(built by Merryweather & Sons, Ltd.)

adopted by the city of Manchester for the

use of its fire brigade when fighting fires in

cellars or in heavy smoke. The steam fire

engine used for this service has an air-

pump mounted on the same truck with it

and connected to six reels of flexible me-

tallic hose mounted under the truck. Inter-

woven with this hose is a pair of wires,

leading to a small telephone switchboard.

Each hose is easily coupled to the back of

a masked smoke helmet which a fireman

can slip over his head and which distributes

the air around his face so

as to keep the eyes and

nose clear of smoke. Each
helmet is also fitted with a

telephone receiver and

transmitter, so that the

wearer can readily talk to

the officer standing beside

the engine, reporting to

him as to the conditions

inside the building and

getting his orders in-

stantly.

Hooked to his belt, each

fireman also carries a 32

candlepower incandescent

lamp, from which a cable

leads to a dynamo belted

to the fire engine.

Electric Car Makes a Long Run

When an electric roadster left the monu-

ment at Indianapolis at the beginning of

the Four State Tour of Indiana gasoline

cars, a smile of incredulity was seen on

many faces.

"That's a good advertising bluff," said

some one, "but of course thev won't make

the trip."

When the same car crossed the Mississippi

at St. Louis on time, and touched the soil

of the third state three days out from Indi-

anapolis, there was a wholly different

feeling.

"The electric is really making good," was

heard with an expression of surprise that

showed how little the average devotee of

gasoline appreciates the going qualities of

the up-to-date storage battery car.

J. M. Ward, the Waverly pilot, was

chaffed a little on his exhibition of nerve.

One St. Louis newspaper even accused

him of surreptitiously tapping wires be-

tween charging stations along the route

;

but he took it all good naturedly, and in

spite of the hard service he was doing came

up smiling every night with a joke and a

good word for everybody.

One of the difficulties that an electric en-

counters on such a run is the fact that in

order to get the best mileage out of its

batteries it must be run on economical speed

which is several miles an hour slower than

the car will make in ordinary service.

ELECTRIC CAR IN THE FOUR-STATE TOUR
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At the Cabaret Show

Among the latest novelties in the way of

metropolitan amusements are the "cabaret
shows" given by some of the summer play-

houses. These midnight performers are

staged after the conclusion of the regular

bill and in all instances are proving the

most popular feature of the evening's enter-

tainment.

The origin of the cabaret show is conti-

nental. The summer theatres in New York

young lady to the left wearing the pink hat,

springs to your table top, while her vis-a-vis,

a young man with an olive complexion and
a cocked mustache sings tenor to her gay
gavottes.

As soon as the footlights are turned up,

and the lights in the audience down, several

boys carrying trays of cigars, candies, etc.,

pass through the audience vending their

wares. Instead of voicing a sing song cry,

and disturbing the performance they walk
quietly in and out among the tables and

are a unique combination of restaurant and

music hall. The cabaret consists of a

"revue" composed of Berlin, Viennese and
Parisian attractions, starting at eleven p. m.

and continuing until one a. m.

The midnight show is given in the open
air and is of a very informal character.

Artists who previously may have been pos-

ing as guests rise in their chairs and do
their turns as the spotlight seeks them out.

The stupid looking waiter who has beer.

clumsily attempting to serve you suddenly
becomes a very demon of activity, and
throws plates, trays and glasses about over-
head to a confederate juggler in the most
alarming manner. The tastefully gowned

AT THE CABARET SHOW

attract attention to themselves by means of

a small incandescent electric light attached

to the coat sleeves at a point just below the

shoulder.

The light is provided with a small reflector

which prevents it from glaring in the eyes

of the spectators and confines its rays to

a small arm band worn by the vender. The
arm band is embroidered with a word such

as CIGARS or CANDY to denote the

nature of the goods offered for sale by the

wearer.

The current for the lights is supplied by

flexibL silk covered wires leading from a

small storage batter,v supported from a

leather belt around the wais*- The effect

is very pleasing and the idea most certainly

very novel.
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Memorial to Alexander Henderson

Few men in the electrical field were better

known by actual personal contact and better

loved than Alexander Henderson, whose

death occurred in August, 1910. Entering

the electrical industry when electricity was

as

-3ft
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THE HENDERSON MEMORIAL

first used commercially, he numbered among

his friends manufacurers, jobbers, con-

tractors, inspectors and the technical press.

He was always approachable and genial

and his familiar "How" will be ever re-

membered. On Sunday, July 16, at South-

hampton, Long Island, a memorial was ded-

icated to mark his grave, the fund for the

erection of which was made up of small

sums from hundreds of his friends in the

electrical industrv.

Electrical Inertia

fected the enclosed plate. But when the dis-

charge was positive no such effect was pro-

duced. The current apparently turned the

right-angled corner without, so to speak,

shooting off at the bend.

An odd experiment was made with an

electric discharge conducted round a right-

angled corner.

The corner was formed by bending

sharply the conducting wire. A photo-

graphic plate, enclosed in a hard-rubber

holder, was placed under the wire in such

a way that the discharge would descend

toward it, then turn at a right angle, and

pass horizontally above it. It was found

that when a negative discharge passed down

the wire to the angle the electrical particles

kept straight on their way instead of turn-

ing, penetrated the rubber cover and af-

Street Car With Connecting Rod

Where four motors are used in running

the ordinary street car, this car, which is

being tried out in Cincinnati, has only two

•motors, although it is larger than the ordi-

nary street car. There is one motor to

each double truck and the wheels are con-

nected with a driving rod much like a loco-

motive. This driving rod does away with

the necessity of the extra motor to each

truck and also keeps the wheels from spin-

ning on slippery rails.

In this new type of car sliding doors,

which in ordinary cars separate the front

and rear platforms from the rest of the car,

have been done away with. Two levers are

operated by the conductor, who always

stands near them, to open and close the

doors for passengers entering and leaving

CAR WITH CONNECTING ROD

by way of the rear platform. The motor-

man operates the doors to the front exit.

One can not leave the car or enter until the

car has come to a dead stop and then only

when the conductor or motorman operates

the closed doors.

Fifty of these new style cars will be in

use in Cincinnati by fall and some of them

are being built for other cities.
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Train Orders Delivered on the Fly

The Puget Sound Electric Railway Com-
pany, operating between Seattle and
Tacoma, has recently re-

duced the running
time of its limited trains.

Train orders on this line are

delivered by station agents,

and in order to save time

in the delivery of orders

the station men are now de-

livering many orders by

means of a wire loop, the

conductor catching the loop

at high speed. For this class

of order a form is used

which is not signed by

members of the crew, and

it is not used in restricting

the rights of trains.

elements of a small power plant within it-

self. There is the motor always ready to

perform heavy work expeditiously as shown
in the drawing.

TRAIN ORDERS ON THE FLY

Electric Tower Wagon

The electric tower wagon occupies a field

all its own. As a rule, such vehicles are used

in emergencies only, and, if horse drawn,
it is necessary to have a number of

horses always on hand ready for immediate

action. The application of the electric truck

to this class of work entirely obviates this,

as the electric tower wagon is always ready.

This is particularly advantageous to com-
panies operating trolley systems. Moreover
the electric tower wagon embodies all the

Central Station Farthest North

Farthest north of any electric central

station is the one near Dawson, operated

by the Northern Light, Power and Coal

Company. The plant was installed for the

purpose of supplying electrical energy to

the various gold-mining companies in the

Klondike region. The company has its own
coal mines which furnish a semi-bituminous

lignite. The station has a capacity for gen-

erating 9,000 kilowatts or over 12,000 horse-

power and is operated by steam turbines.

Although the temperature variation is

from 70 ° F. below zero to ioo° F. above

only one minor breakage has occurred, due

to a defective joint, which was repaired in

an hour. No difficulty has been experienced

in operating the plant at a temperature as

low as 50 degrees below zero.

The material was all shipped from Van-
couver in April, 1910, transferred to rail-

way at Skagway, and finally loaded on
barges for ascending the Yukon River. The
installation proceeded rapidly, so that steam
was applied to the turbines by August 20,

and commercial operation begun on Sep-
tember 2.

ELECTRIC TOWER WAGON

If oil gets upon the armature and adjacent
parts of your magneto, don't be afraid to dip
it into a bucket of gasoline. The armature
windings are usually covered with shellac

varnish and gasoline does not affect shellac.
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Ozonized Water for St. Petersburg

By DR. ALFRED GRADENWITZ

Commercial use of ozone on a large scale

for sanitary purposes has only recently be-

come possible by the design of suitable

means of artificial production, based on

what are called silent electrical discharges.

Messrs. Siemens Brothers of Berlin, Ger-

many, have been pioneers in this direction

by designing an apparatus in which atmos-

pheric oxygen is converted into ozone, by

the high-tension discharges passing between

cylindrical aluminium and glass poles.

As has been explained quite often in this

magazine, ozone is what chemists have

sometimes termed an allotropic form of ogy-

gen ; that is, a molecule of oxygen is formed,

by the electrical discharge, which contains

three atoms of oxygen. Oxygen in this

form, or ozone, is very unstable, chemically

speaking. One of the atoms of oxygen is

very loosely held to the molecule and is con-

stantly trying to escape and combine with

some other free atom. Bacteria or germs,

being composed principally of carbon, are

the easy prey of these outcast atoms of oxy-

gen, which are liberated when the ozone

molecule breaks down. The free atoms of

oxygen combine with the carbon of the bac-

teria oxidizing the latter, or, in plain Eng-

glish, the bacteria are burned up. Conse-

quently we say that ozone is a powerful dis-

infecting agent, which it is.

The first application of this method for

the cleansing of the drinking water supply

of a big city has recently been made at St.

Petersburg, Russia, where a waterworks

employing this agent has been installed.

The recent cholera epidemics having shown

the urgency of convenient measures for

purifying the polluted water, it was thought

that the ozone process would afford the

only effective means of achieving this end

and protecting the inhabitants against that

terrible scourge, as well as from typhoid

fever.

The water supply of the city of St. Pe-

tersburg has so far been from three exten-

HIGH SPEED FILTERING PLANT WITH STIRRING DEVICES
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sive waterworks only one of

which (the largest) used sand

filtering, while the two remain-

ing poured the crude Neva water

into the municipal water pipes,

without any previous cleaning.

The new ozone waterworks has

been erected on the site of one

of these primitive plants (that

of Penkovaya) and suffices for

a daily consumption of about

50,000 cubic meters. Previous

to the application of ozone, the

water is submitted to a prelim-

inary cleaning in a high-speed

filter connected with an alumi-

num sulphate settling tank

where any suspended matter

(which is specially abundant

after the breaking up of the ice)

is precipitated. The plant there-

fore comprises two parts, viz.,

the altering installation and the

ozone waterpower proper.

As seen in the drawing, the

crude water is derived directly

by pumps from the river Neva
and raised into the settling tank.

Before entering the latter, the

water is mixed with a conven-

iently diluted solution of alumi-

num sulphate, according to the

well-known American method.

There are eight of these settling

tanks connected by conduits with

the filters. The high-speed filters,

of which there are 38, are de-

signed according to the Howat-
son system which bears much
resemblance to the well-known

American Jewell method. In

fact, the main difference be-

tween the two is that Howatson
uses for filling his filters a spe-

cially prepared flint in the place

of the usual small-grain filtering

sand. The rate of filtering per

square meter is about 4.5 cubic

meters per hour.

The filters are cleaned by rins-

ing with filtered water and sim-

ultaneous stirring of the flint bv
means of stirring devices. The
filtered water passes through a

collector directly into the steril-

izing towers, while a small part
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is by-passed into a tank

for cleansing the filters.

The ozone works proper

in its turn comprises two

parts, viz., the battery of

ozone generators shown

in one of the pictures and

the sterilizing towers indi-

cated in the drawing. The

tube elements of the ozon-

izing battery are based on

the action of silent high-

tension electrical dis-

charges between cylin-

drical poles of aluminum

and glass. A relatively

hieh concentration of

ozone (2.5 grammes per

cubic meter of air) has

been chosen.

Before entering the

ozonizers, the air is artifi-

cially dried to the proper

degree required for a favorable output. It is

conveyed through the ozonizers and conduits

by a special type of injector which draws

in the ozonized air from the ozonizers,

under pressure, and mixes it with water

before passing into the sterilizing towers.

The absorption of ozone and the steriliza-

tion of the water thus produced takes place

partly in these injectors and partly in

towers, from the bottom of which the ozon-

ized air is made to rise in a condition of

very fine distribution and accordingly most

intimate contact with water. The water

then arrives through aerating cascades at a

discharge conduit conveying the sterile

water into the pure-water reservoirs from

which it is sent by high-pressure pumps
into the municipal water pipes.

Operation of the whole plant is insured

by a special electric central station.

BATTERY OF OZONE MACHINES

Motor Operates Canal Gates

The canal gates of the Lachine Canal

which spans the Lachine Rapids of Canada

are operated by electric motors. One of

these motors on the bank of the canal is

Mica Production

The United States Geological Survey

gives the value of mica produced in this

country in 1910 as $337,097. The states

arranged in the order of their output are

:

North Carolina, South Carolina, South Da-
kota, New Hampshire, Colorado, New
Mexico and Massachusetts. The blocks of

mica from the mines yield but ten per cent

of usable trimmed mica most of which is

used in making electrical appliances.

MOTOR AND CONTROLLER

shown in the illustration. The controller

is at the top, the motor next and a heavy

iron base is at the bottom, under which are

resistance coils. The motor shaft turns a

series of gears, the last of which meshes

into a long toothed steel bar which is pro-

pelled back and forth to open and close the

gates. A. St. Aubin.



442 POPULAR ELECTRICITY

Electric Kitchen Ventilator

For carrying off the fumes from kitchens

in hotels, apartment houses and institutions

where cooking is done on a large scale the

method usually adopted consists of simply

placing hoods over the ranges and con-

ELECTRIC KITCHEN VENTILATOR

necting the hoods to the chimney, in case

the flue area is large enough, or into a

separate pipe up through the roof with a

ventilator on top. Such a system works

fairly well when there is a good circulation

of air outside but fails on a close, muggy

day when kitchen ventilation and cooling

are most desirable.

The most positive ventilation for an ap-

plication of this kind is now readily secured

by the installation of a electric utility blow-

er, arranged in the manner shown in the

photograph. It may be stated that this

electric outfit is in the kitchen of the Lewis

School for Stammerers at Detroit, Michi-

gan. It was installed primarily to carry

off the fumes from over the range, as the

window next to the range is but a few

feet away from a window in another build-

ing where the Lewis School holds some of

its classes.

It was the original idea to carry away as,

much of the odor as possible so that it would

not filter into the class rooms. The blower is

handling about 400 cubic feet of air per

minute and in doing this effects an air

change in the kitchen once every six or

seven minutes, which provides good venti-

lation in addition to carrying away the

odors. It is said that the hood is about

six feet two inches from the floor with a

rise of about two feet. A flattened area

on the top is connected with the inlet pipe

leading to the blower. The blower has an

elbow on the outlet which is shoved up

into the flue which deflects the course of

the air upward.

Rapid Hoisting With Electric Power

A novel electric equipment in service for

rapid hoisting of steel cylinders is seen in

the accompanying illustration. By means

of one of the switches over the operator's

head the load is sent up in a jiffy, while

a pull on the other switch handle reverses

the motor and brings the load down just

as quickly. It will be seen that in both

cases the motor is under perfect control

and may be stopped, in either lifting or

lowering, at any point desired. Wherever
it stops it is automatically held until it is

ready to be sent up or down.

This electric device while designed pri-

marilv for moderate service and short lifts

^| •

^M

MOVING AND PILING STEEL CYLINDERS
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has shown by a recent test that it will raise

a one ton load, ten feet high and lower
same 40 times within a period of two hours.

It is held that this is harder service than
the hoist should be required to stand.

Air Blowers of Tremendous
Capacity

In making steel it is necessary to blow
a powerful blast of air through the molten

increase the rapidity of combustion an elec-

tric driven blower is employed which sup-

plies air under pressure to the large pipe

running the full length of the battery of

furnaces. Smaller pipes tap this main
feeder and carry the air down to the oil

burners in each individual furnace.

Another application of the blowers is in

the blowing of scale from dies in machine
shops. This is accomplished with air under
a pressure of from twelve to fourteen

ounces per square inch,

and on exceptionally deep
die work even higher than
this. An electric scale

blowing rig has been in-

stalled in the Packard
Motor Car works by
which air is forced
through the blowing noz-

zles at the rate of 24,000

feet or about \y2 miles

per minute. A 50 horse-

power motor is required

to operate it.

No "Four" in Japanese
Telephone Directory

ELECTRIC BLOWER FOR A BLAST FURNACE

mass of metal which oxidizes and removes
certain impurities. High pressure blowers

for this purpose are now operated electri-

cally. Also, in producing forced combus-

tion in a cupola or oil furnace air under

high pressure is necessary

and is supplied by similar

means.

In the two illustrations

interesting examples of

these blower outfits are

shown. One shows a

blower used in connection

with a blast furnace cupola.

At the left in this picture

the molten metal is being

drawn off preparatory to

being poured into the molds
as shown in the fore-

ground.

The second illustration

shows a type of oil furnace

used in steel making. To

Were you to call for a

number over a Japanese
telephone you would miss the number
"four," "double-four" or any of its combi-
nations. This word "four" is "shi" in Japa-
nese, signifying death and its use is there-

fore carefully avoided.

BLOWING SYSTEM FOR OIL FURNACES
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Electric Freight Trucks
With the end gate lowered the length is ten

feet two inches. The height is 20 inches

and the gauge 36 inches. It may be oper-

At Pier No. 6 of the Erie railroad, in ated up to a speed of ten miles an hour

Jersey City, electric trucks have practically and is so constructed that it may be driven

ELECTRIC FREIGHT TRUCKS IN OPERATION

done away with hand trucks for unloading

freight trains. The picture shows a long

line of these electric roustabouts.

The operation of the truck is a simple

matter and it may be operated with equal

efficiency forward or back by a porter or un-

skilled laborer. The truck is easily con-

trolled and may be readily turned in a very

small space. The power for operating is

supplied by storage batteries in a steel re-

ceptacle.

Each truck has a loading space 42

inches wide and seven feet one inch long.

directly into a freight car, turned to either

extreme end, loaded or unloaded, and re-

versed to the platform, thus reducing the

handling to a minimum. Two thousand to

4000 pounds is a load.

Unloading River Boats

Ocean steamers come right up to docks

although they draw as much as 40 feet

of water. River steamers which do not

draw over eight feet are not so fortunate,

especially on the Mississippi which is in

CRANE FOR UNLOADING RIVER BOATS
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most places shallow near the shore. Of

course, deep waterways could be dredged

out but the river carries such a load of silt

that the services of the dredge would be

continuously in demand at many places.

The old way of loading river steamers

was to run the prow into

stretch long planks to shore.

A huge mob of negro steve-

dores then moved the freight

aboard by main strength.

This required some time

and a vast amount of labor.

The modern electrical en-

gineer has devised a much
better way. It is called an

electric telpher plant,

"telpher" being the techni-

cal term for the work of

transferring freight from

boats to shore or vice versa.

The plant consists simply of an over-

head track projecting out over the water.

On this track runs an electric motor car

which picks up the freight from the deck

of the steamer and deposits it on freight

cars on shore. The car gets its power from

trolley wires and is provided with separate

motors for hoisting and propulsion. It can

handle 200 bales of cotton per hour.

Street Railway Concrete Mixer

The accompanying picture shows a big

concrete mixer used by the Denver Tram-

way Company in repairing or building new

It is related of an English scientist who
was complimented on his learning, that he

retorted : "I haven't got past the first page

in the book of electricity."

STREET RAILWAY CONCRETE MIXER

tracks. Under the platform a ten horse-

power motor turns the shaft which revolves

the drum, and delivers mixed concrete from

the spout at the rate of ten cubic yards per

hour. Sand, cement, etc., are shoveled

upon the platform, thence into the turning

drum, while a man with a hose keeps a

proper amount of water on the mixing mass.

Current is taken from the trolley through

an insulated cable terminating in a hook

and wooden conduit at the trolley end.

IN THE ALL-ELECTRIC BAKERY

An All-Electric Bakery

Every 24 hours 40,000

loaves of bread are turned

out by this electric bakery.

All the machinery is driven

by electricity. There are

three barrel dough mixers,

together with a flour lifter

and conveyor, all grouped

on a five horsepower

motor. Then there are

a dough divider, egg
beater, loaf moulder, cake

machine and a 700 loaf

revolving oven, the latter

electrically heated.

This interesting plant

is in Muskogee, Okla.,

and the current for its

operation is furnished by

the Muskogee Gas and

Electric Company.
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Flowing Water in Any Home

One of the inconveniences of country and

suburban life is the lack of flowing water

in the house. Electricity, however, has

come to the rescue making possible city and

motor which continues to run until the

pressure reaches 35 pounds when the switch

opens the circuit.

Equipped with either an alternating or a

direct current motor, a tank of suitable size

to meet requirements and compactly set on

an iron frame the outfit is readily installed,

and self-regulating.

SANITARY WATER LIFT

town conveniences in the matter of water on

each floor and a bathroom and kitchen

supply.

By attaching the Dayton sanitary water

lift to the water piping of the house and

connecting to a well, spring, lake or other

source of supply, water under pressure may

be had at small cost. In fact at ten cents

per kilowatt hour the average cost of pump-

ing 1000 gallons of water is nine cents. The

outfit consists of a small electric motor,

pump, water tank and an automatic switch

which is operated by pressure. When the

pressure in the tank falls to 20 pounds the

switch closes the circuit and starts the

Hot Coffee By Electricity

No more cold coffee in the dinner pail

for the mechanic who has electric lights in

his shop, for as the photograph shows, a

small electric heater will heat it for him in

a jiffy. It consists of a three-inch cylinder

of polished and nickel plated metal, an in-

sulated wire of any desired length and an

ordinary plug that will fit the standard

socket. By merely screwing the plug into

A CUP OF COFFEE HEATED IN A MINUTE

the socket, immersing the heater in his cold

coffee and turning on the switch, the work-

man can have a hot drink with his cold

lunch. Of course, he can take it home

nights and use it to heat water for a wash

and shave, or lend it to his wife to warm
the baby's milk, but that is another story.

There are countless times when one needs

hot water in a hurry, and this little heater

seems to fill the bill.



Electrical Men of the Times

NORMAN MACBETH

Ever since the electric light was first in-

vented men have been working and schem-

ing and experimenting to devise more ef-

ficient lamps. "More candle power for less

watts" has been the

slogan. Of late years,

too, there have been

made great advance-

ments in the methods

of placing lights, the

use of scientific re-

flectors and reflecting

surfaces, the proper

distribution of light,

etc. These things have

all led to the develop-

ment of a special kind

of engineer—we call

him the illuminating-

engineer.

There is much that

is theoretical and tech-

nical and much that re-

quires good horse sense

in this comparatively

new profession of il-

luminating engineering.

One of the men who
has been able to com-
bine very intelligently

the theory and the practice is Mr. Nor-

Macbeth, one of the foremost young en-

gineers in this line work, and he now holds

the responsible position of illuminating en-

gineer of the Westinghouse companies.

Mr. Macbeth was born in Stayner, On-
tario, Can., in 1873. The early part of his

professional career was in the gas and elec-

tric lighting field, especially in that end of

the business which brought him in contact

with the consumer, and it was here that he

became interested in the problems which
have to do with giving the people the best

light and the most light for the least money.
In 1908 he engineered, in Philadelphia, the

first complete installation of inverted gas

lamps to be designed in strict accordance

with illuminating engineering principles.

After that his services were sought by the

makers of Welsbach mantles and in two
years' time he had established for them a

well equipped department of illuminating

engineering as applied to gas lighting.

But there was a greater call in the field

of electricity. When the decreased cost of

electricity, owing to

the development of the

tungsten lamp, opened

up to the central sta-

tions a broader field,

before served by gas,

the importance to elec-

tric lighting interests

in general of having in

the electric field illum-

inating engineers
equally familiar with

gas and electric illum-

ination was readily ap-

parent. The great
electrical company by

which Mr. Macbeth is

now employed saw the

need of such a man and

simultaneously saw the

man, so now the elec-

trical industry claims

him as one of its own.

If you follow the

technical periodicals

you will find that he is

a frequent contributor. You will find that

he was the first to work out the "flux polar

diagram" for determining mean spherical

candle power. You will find that he was
the inventor of the Macbeth illuminating

engineering calculator, known to every il-

luminating engineer and considered as use-

ful to him in making calculations in illum-

ination as is the regular slide rule to other

engineers.

Mr. Macbeth is a member of both the

American and British Illuminating En-

gineering Societies ; the Franklin Insti-

tute ; the National Electric Light Associa-

tion; the National Commercial Gas Asso-

ciation, and the American Association for

the Conservation of Vision. He was also

one of the lecturers in the Johns-Hopkins

University course in illuminating engineer-

ing given under the auspices of the Illum-

inating Engineering Society.
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Where Art and Science Meet
By T. VERNETTE MORSE

Modern lighting has changed the entire

working capacity of the world by turning

darkness into daylight. It has solved many

of the problems of the city builder. When
an accident occurs to the electric plant,

half of the city is in darkness.

In the art field it is an invaluable ad-

junct to the art gallery. Stained glass

which was formerly wholly dependent upon

sunlight for its marvelous brilliancy is now

carefully designed for artificial lighting.

Many of the beautiful brilliantly lighted

dining rooms in large hotels where the glow

of delicate color combines with harmon-

ious furnishings, giving comfort and

warmth to everything, are simply lined with

false windows that are wholly dependent for

their beauty upon the row of electric lights

placed back of them. Such a room has the

effect of perfect sunshine, although it may

not contain a single outside window. In-

visible ventilators, also, are so arranged

that they are constantly introducing fresh

air and oxygen. You may enter such a

dining room as this in almost any city, be

served with elegant refreshments and leave

without realizing that the light and atmos-

phere have not been furnished by Nature.

Similarly, a great deal of study may be

put upon the matter of lighting the home.

Here, too, plenty of light without glare

should be the effect aimed at.

At night stained glass windows have no

decorative quality except to the passerby,

but by carefully considering the subject,

colored lamp shades may be selected that

will not only soften the interior lighting

but bring out its best qualities, both from

the utility and decorative standpoint.

After a hard day's work the eyes as well

as the mind crave a rest. A great glare

of brilliant light is never restful.

The first purpose of the artificial light

is that we may see without effort and with-

out strain of the eye, consequently all liv-

ing rooms should have the effect of shaded

sunlight.

There is no more perfect light for any

purpose than that produced by the shadow

of a large tree on a sunny day. The soft

green tones of the surroundings are har-

monious and restful, but purchasers of green

lamp shades should remember that foliage

is not transparent, and the effect is vastly

different from the ghastly green light trans-

mitted through green glass.

A lamp shade occupies two distinct func-

tions in home utility and decoration.

It should be selected with the greatest of

care. The glass shade that looks well by

day in the shop, is frequently a perfect eye-

sore when placed in the home. The reason

for this is that glass depends wholly for

its effect upon the light beneath, and the

shade that is designed for gas should not

be used for electricity.

This question has received so much at-

tention from artists like John Lafarge and

Tiffany that there is no excuse for in-

artistic combinations in art glass. Un-

fortunately, however, the market is still

ruled too largely by commercialism and

it is very easily possible to buy a monstrosity

unless one is a student of art and can

discern the difference.

Color affects the eye in precisely the same

manner that sounds affect the ear. Gay

colors like gay sounds produce a feeling
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of exhilaration and activity ; deep heavy col-

ors are masterful and stern, with their ac-

companying dignity ; the tints and tones

are soothing and restful like a sweet melody.

The truly poetic artist appreciating this,

handles his colors accordingly and the re-

sult is symphonies in color.

The sentiment of color is but little under-

stood. Only the master hand is capable of

selecting, the tones, hues and degrees of

color that harmonize with his subject and

its surroundings.

The positive colors are pure red, yellow

and blue, but in really good pictures there

.'•* ^SBr

ELIZABETHAN DESIGN

is very little positive or pure color. The

colors of the most brilliant paintings (there

is a vast difference between brilliancy and

gaudiness) are more or less subdued. Good
pictures are never glaring.

The simple dome, the square and the

cube forms of modern lamp shades lend

themselves admirably to decorative color-

ings, and the artist will produce designs

in color that are veritable flowers. In the

best of these the colors flow into each

other without a discordant note.

Positive or forceful colors should only

be used with dim lighting. The clear bril-

liancy of the electric light gives them a

crude effect that is far from pleasing to

good taste.

Colored glass is one of the most fascinat-

ing materials in which to work. The design

being absolutely dependent upon the effect

of the various lights on transparent color,

the artist first selects his subject or design

and then adjusts the light in such a manner
that it will express the vibration of color as

well as its harmony, carefully combining

the different shades that will blend in per-

fect harmony either by way of contrast or

unity.

If all glass lamp shades were designed

in this manner there would be no oppor-

tunity for making a mistake in the selection

of a shade, but unfortunately they are not.

Too many of the shades upon the market

are designed and made merely to sell, and

as a rule they are sold in broad daylight.

COLONIAL DESIGN

The color scheme that is attractive by day-

light is usually crude when lighted at night,

and the result is far from satisfactory.

When people learn to select really good

things in house furnishings of any kind,

there will be no inferior articles upon the

market for manufacturers will not produce

wares that are not salable.

In the meantime people of good taste

—

being in the minority—must insist upon ar-

tistic combinations in color as well as form,
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for it is color that rules the decorative

scheme of the home.

A careful inspection of the shops brings

to light surprisingly few good examples,

that really conformed both in design and

color to the cannons of art.

In shapes the best are domes with de-

signs suitable to that style. The dome is

a conventional floral form, that takes readily

to floral coloring. The variety of color

that may be introduced into the dome is

quite remarkable providing tertiary tones

are used.

The Colonial shape is also a form which

may be enriched with a great play of artistic

sentiment when given plenty of breadth.

The square form being more severe re-

quires a dignified handling suggestive of

geometric forms. The Elizabethan or six

sided with its direct paneled effect gives

great scope for the artist's ability.

Manufacturers for the sake of variety are

given to using designs that are made for

'specific colors for an entire line of shade:

in different combinations of color, and the

result is similar to crazy patchwork which

the women of taste soon learned to subdue

beneath a lace covering.

In purchasing shades never select one

until it has been illuminated by the same

light you wish to use, and make sure that

the sales room is sufficiently dark to show

the colors perfectly.

Select it first of all for its general effect

and breadth of harmonious coloring. If

the color values are true with plenty of

browns, soft yellows, grey greens, and blues,

it is usually a safe investment, but if the

colors are sharp and crude, pass them by

for in time they will become tiresome, and

unwholesome to the color sense.

Unique and odd shapes are usually a very

poor investment and should be avoided.

Yellow and its accompanying tones give a

warm light, blues and greys are cool. Com-

plete shades of blue or green tones are

most unsatisfactory, green sends forth a

ghastly light, and woe be to the man or

woman who selects them, but when care-

fully combined with amber, yellow greens

have a most charming effect.

In small detail effects dark colors com-

bine perfectly with light glass. If the color

furnishings of the room call for green dur-

ing the day, a certain touch may be given

to the amber which now comes in such a

variety of shades that it is almost inde-

scribable.

The expense of glass lamp shades will

be reduced at least half when the public

has learned to select and demand only that

which is good in form and artistic in

coloring.

Lamps in a room are like gems in a ward-

robe, they may flash and gleam with the

light of vulgarity or they may express so

thoroughly the culture, refinement and

proper adornment of the home as to become
a befitting adjunct to the good taste and

expression of a family.

Art education is slowly but surely dom-
inating the manufacturing interests of the

country. It is their only salvation in these

days of sharp competition with foreign

countries.

Every good article that goes into the

home helps to further the demand for some-
thing still better.

There was a time when the taste was
created by a desire for the most expensive

surroundings that money could produce, but

a desire for artistic education has taken

possession of the people and sooner or later

it will turn the current of good taste

toward the uplift of the people through

the necessities of life, and make better the

things we are obliged to live with.

Artistic Display of Household
Devices

The effectiveness of a show window dis-

play depends among other things upon the

artistic and unusual, also upon the close

relation the things exhibited bear to real

life. The passer-by has all. these points im-

pressed upon him in observing the show
windows of the Electric Shop, Michigan

Avenue and Jackson Boulevard, Chicago,

a home of "things electrical."

As if transported suddenly to the land of

the Lilliputians, one sees a miniature laun-

dry presided over by two life-like wax fig-

ures—little women with hair and dress per-

fectly arranged as to every detail. One lit-

tle lady smiles over a perfect miniature

working model of an electrically driven

washing machine and assures the on-looker

beyond the shadow of a doubt of the ease

of doing the washing the "electric way,"
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DISPLAYED IN MINIATURE

for in her lap is a tiny magazine. Ironing

day is shown to be quite as easy and cool

a task by another little housewife doing

the pressing with an electric iron.

The observer, thus attracted invariably

carries his observation further to the adjoin-

ing window where a full sized washing ma-

chine may be seen surrounded by instanta-

neous water heaters, chafing dishes, coffee

percolators, etc. Such a display may make

the observer an immediate customer, and

if not, at least a future patron when such

devices are required.

A German Woman in Her Home

It is generally conceded that in Germany
women believe that being a good house-

keeper and economically and efficiently

directing the affairs of the home represents

the highest plane for their activities. In

view of reputation which the German
woman has for thrift and careful manage-

ment, especially in the kitchen, it is inter-

Sf*'- Si-;. ~Wma 5.3SMS ,.™,hi(P«

1

,;,:

::;::vl

m*

THE REAL THING

GENERAL UTILITY MOTOR IN A GERMAN
KITCHEN

esting to see how one of them directs her

efforts in the domain which is exclusively

hers.

.

The picture (by courtesy of the Berlin

Electrical Works) shows the corner of a

German kitchen and an application of a

form of small household motor somewhat

similar to the types which are becoming so

popular here. In this case it is attached to

a bread slicing machine. It is equally ap-

plicable, however, to pitting cherries, grind-

ing coffee, paring apples, cutting meat, etc.,

where the necessary attachments are avail-

able.
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Convenience the Slogan of the
Modern Woman

An old lady of the pioneer days up in

the woods of Michigan used to ride in a

rattling one-horse wagon to town or across

the country to some neighbors. Outspoken

and honest, she had one hobby which she

never failed to expose to friend or stranger

alike. On the farms, particularly in

the newly settled country, she always corn-

business methods in every possible way and

some of their appliances have been adapted

to the economical and convenient running

of a home.

As an example, it is quite possible, ac-

cording to the Edison Monthly, that the

original application of the vacuum-cleaning

idea was in saw and planing mills, where

piping fitted with a large exhaust fan opens

to the outside of the building while pipe

openings close to the floor are distributed

HOUSE PIPED FOR VACUUM CLEANING

pared the size and appearance of the house

with that of the barn. A small house and

a large well-built barn meant to her a story

of few conveniences for the housewife and

without further investigation the "man of

the house" was branded accordingly and

vice versa. Without doubt, the old lady was

pretty nearly right.

In modern days, however, while external

appearances tell some things, more than an

exterior examination of a house is necessary

to determine how many labor-saving devices

are within.

Men have been careful to modernize their

about. Shavings and sawdust are swept

underneath these openings and drawn up

by air suction and deposited outside. The

appropriation of the idea, therefore, to the

modern house by installing a stationary

vacuum cleaning plant in the basement,

with a stand-pipe going up through the

building with outlets at different floors

where convenience dictates is in a way an

adaptation of the sawmill system on a

more perfect scale.

The portable portion of the outfit con-

sists of a metal tool and sufficient hose to

reach the corners. Convenience is also met
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by having ordinary snap switches installed

on all floors to start or stop the motor for

producing the vacuum, and without trouble

as to the disposition of the dust and dirt

the cleaning is easily accomplished. By

opening a drawer in the part of the outfit

in the basement the sweepings are removed

as easily as you empty ashes from the

furnace.

The Latest in Washing Machines

Simplifying the construction of the wash-

ing machine, so that the most inexperienced

servant can run it without constant super-

vision, has been the problem before man-

ufacturers ever since the electric began to

supplant the hand operated machines. How
well they have succeeded everyone knows

who has had occasion to inspect some of

the arrangement of parts must be such that

no oil or grease can get on the clothes, it

must be easy to start, easy to stop and with-

out mystifying levers and switches, for the

ordinary servant is no electrician. Above

all, it must wash quickly and thoroughly

The New King washer, a cylinder ma-

chine, fulfills these requirements.

The clothes are washed by tumbling them

around within the cylinder, which is re-

volved inside a metal tank filled with hot

suds. The cylinder is driven by a motor

and does not change its direction of rota-

tion. Linen can be washed in ten minutes

without damage to the finest fabrics.

Blankets and heavy goods can be washed

with equal success.

The transmission machinery consists of

a belt and but one pulley, outside of the

motor pulley, and one gear. By means of

a simple lever the transmission gear can be

thrown from washer to wringer, as desired.

There is no raising or lowering of the cylin-

der to engage the gears, and when the trans-

mission gear is in the wringing position the

cylinder can be lifted out. All gears are

v

WASHING MACHINE AND WRINGER DRIVEN
BY ONE MOTOR #

these apparently almost perfect labor-saving

devices.

Simply applying a motor to the machine

is not a difficult task to any designer, but

there are quite a number of details which

must not be overlooked. For instance, the

motor and its connections must be as nearly

waterproof as possible, the transmission

mechanism must be without complication,

FORMS A TABLE WHEN NOT IN USE

completely protected so that accidents are

impossible.

The wringer has ballbearings and is so

arranged that the rolls are automatically

thrown out of gear if they become stuffed;

this arrangement prevents the motor from

becoming overloaded. When not in use, the

wringer can be dropped down at the side of

the washer, and the machine then forms a

convenient table and not an obstruction.
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How to Make a Bell Ringing Transformer
By CHARLES F. FRAASA, JR.

Because dry batteries polarize and weak-
en after short periods of activity, and their

short life makes frequent renewals neces-

sary, there has long been a demand for an

efficient substitute for the dry battery,

which will compare favorably with it in

price. The small bell ringing transformer,

which is now very popular, has satisfied

these demands in every respect : it will

operate continuously for any length of

time ; does not weaken or deteriorate after

one or more hours of use; and no renew-
als are necessary, as the life of the trans-

former is indefinite. Though there is a

difference in first cost, the transformer
saves enough in battery renewals to more
than balance this difference in a short time.

The small transformer described in this

TRANSFORMER QiTAILS F/G.L

article was designed primarily for use as

a bell ringing transformer for no volt, al-

ternating current, lighting circuit, but will

be found to be very useful in the amateur
experimenter's laboratory for ringing bells,

operating buzzers, lighting small lamps,

and for any other purpose in which a

current not to exceed ten volts and one-

half ampere is required. The capacity of

this transformer is such that it will easily

ring a four-inch bell, or light a ten volt,

one-half ampere, four candlepower Tung-
sten sign lamp. A tap is also provided for

obtaining a current of five volts, ]/2 am-
pere.

The core of the transformer is made of

thin sheets of steel, cut to the shape and
dimensions shown in Figs, i and 2. The
core is cut from No. 27 sheet steel, which
is about .0172 inch thick, of which there

will be required about 44 pieces to make
an actual thickness of Y\ inch. This sheet

steel is obtainable at almost any tinshop,

and a piece about eighteen inches square

should be purchased, from which should

be cut the required 44 pieces, each 2]/^.

inches wide by 3^ inches long. Then
clamp these sheets together and drill the

four ^-inch holes (c) in the corners, Fig.

2. The windows in the core are cut % by

2^4 inches. To cut these with a shear it is

necessary to cut into the core, as indicated

by the dotted line (a). Half of the sheets

should be cut at (a), and the other half

at (b), and when assembling them, these

joints are to be staggered. Cutting the
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core open in this way makes it possible to

cut out the windows with a shear, and to

assemble the core in a form wound coil.

Fig. 4 shows the method of winding the

coil, which is shown in Fig. 3. Cut a

block of wood (a), V-2
by % by 4 inches,

and mount it so that it can be rotated.

Wrap on this block about ten layers of

1

1 COIL MM3/NQ D£ TAIL-s\f/G. 4".

heavy wrapping paper four inches wide.

Then put a strip of oiled muslin or tape

(b) about five inches long on each side of

the block, and fasten the four blocks (c)

on each end of the block (a), one on each

face, leaving a space of 2^ inches between

them.

In the space between the blocks (c)

wind on two layers of shellaced bond paper,

and then four layers of oiled muslin. On

this wind evenly and in layers, 3,124 turns

of No. 34 enamel covered magnet wire,

winding a layer of oiled muslin between

every three or four layers of the wire.

When the primary winding is com-

pleted, wind on it four layers of oiled mus-

lin, and wind the secondary of 284 turns

of No. 24 enamel covered magnet wire,

winding it evenly and in layers. When
one-half the number of turns, or 142 turns

are wound on, leave out a loop of wire

about four inches long, for a five-volt tap.

After -completing each winding, test for

grounds, and if a ground is found the

faulty coil should be rewound. Then re-

move the end blocks (c), and pull the

cloth ends (b) back over the coils from

both ends, drawing them tightly to the

centre. Then wind on the whole coil a

layer of friction tape, to hold the ends in

place and protect the wire, and then remove

the coil from the winding block. The coil

will then appear as in Fig. 3. If the reader

desires, the coil may then be dipped in

shellac, or some other insulating varnish,

and when dry may have a piece of book-

binders' cloth wrapped around it.

The next step is to assemble the core in

and around the coils. Bend the centre

strip of the core (x) Fig. 2, back at right

angles to the rest of the sheet, and put

it in the coil ; then bend the core sheet

straight again. The next sheet should

be put in from the other side so as to

stagger the joints, continue this with

the rest of the sheets until they are all

assembled.

Cut and thread four ^-inch rods, each

about three inches long, and mount the

core of the transformer upon them be-

tween the two nuts (a) on each rod. as

shown in Fig. 1. Turn these nuts on as

tightly as possible.

The case, shown in Figs. 5 and 6 is

made of No. 24 stove pipe or Russia iron,

seamed together on an edging machine.

You can have this made at any tinshop

at a small expense. The two primary bind-

ing post holes in the one end, and the

three secondary binding post holes in the

other end, as well as the holes in the cover

and in the bottom should be punched while

the stock is still flat. The cover should

fit the case proper as closely as possible.

The base lugs (a) Fig. 6, shown in de-

tail in Fig. 7, should be cut from some l
/%
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or i
3
6 by y2 -mch. strip iron or brass and

bent to the shape shown, and should have

the slots (s) cut in the ends for the fasten-

ing screws, and the bolt holes (H) drilled in

the top. The case and the lugs should be

well enameled or japanned.

After screwing the nuts (b) Fig. 6 on

the rods, put the transformer in the case

and adjust to the proper height, and then,

after placing the base lugs, Fig. 7, on the

rods, screw on the bottom nuts (c). Pro-

cure five binding posts and carefully insu-

late each by placing a fibre washer (a)

on the head, and wrap a small piece of

tape (b) around the binding post as shown
in Fig. 8. Then insert the binding posts in

the holes in the ends of the transformer

case with the heads to the inside. Put

an insulating washer (c) over the part

projecting from the case, and after making

DETAILS OFBILL

TRA MS FOR MBf) CASE

r/&6.

connections, screw on the thin nuts (d) to

hold the binding posts tightly to the case.

The two primary ends should be connected

to the two primary binding posts and the

two secondary ends to the first and third

secondary binding posts, leaving the second

for the secondary loop, which should be

bared of insulation, and connected to it.

The cover may now be put on, and tight-

ened in place by the nuts (d) Fig. 6. This
completes the transformer.

A transformer made according to the
above directions is very useful and effi-

cient, and presents a finished and work-
manlike appearance.

If carefully constructed, the transformer
consumes practically no current while not

I—

r

*
i

1 r/e. 7.

r/&s.

z X.
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in operation, and may be left on the lines

continuously.

The transformer should be connected to

the lines in the same manner as dry bat-

teries, using the same wiring and pushes,

etc.

Are Hailstones Electrical Products?

Like many another commonplace article,

the ordinary hailstone is really a complex
object and one that has caused a great deal

of speculation as to the way in which it

is produced. The larger ones in particular

are not masses of a uniform composition,

but are usually composed of concentric

layers of solid, transparent ice alternating

with snow-white or soft ice, often with a

clump of tightly pressed snow as the center.

Oftentimes these cloud missiles attain to

sizes which' result in a dangerous and de-

vastating bombardment. For instance, the

accompanying picture of a hailstone was
taken by W. Harvey Merwin, one of the

readers of Popular Electricity in Milan,

Italy. He writes that hailstones of this

size or larger averaged one in every square

yard of street surface after the storm. The
particular one shown had a diameter of

nearly three-quarters of an inch. It con-

tained a solid center of ice and a thin shell

of snow.

The common supposition has oeen that

these hailstones were carried down by
gravity and whirling winds so as to strike
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colder and warmer regions of air alternately

and. thus add the successive layers of soft

and of hard material. This explanation

sounds plausible enough, but does not ac-

count for the jaggedness of some of the

layers which show numerous pointed pro-

jections or peaks.

Can this formation of irregular peaks on

the successive surfaces of the hailstones be

due to electrical causes, since hailstones are

always accompanied by a considerable dis-

play of lightning and thunder? Such a

novel explanation is offered by Dr. Alfred

Schmidtmayer who bases his deductions on

some quite simple experiments. If we
moisten a metal knob, the resulting drop

of water will hang on the knob and as it

increases in size it will form a rounded

point like the tip of a dull pencil. Now if

ORDINARYDROP DROPDRAWN TO
A POINT BY

ELECTROSTATIC ATTRACTION

LAYERS IN *
TYPICAL HAILSTONE

ATTRACTION BETWEEN
TWO OPPOSITELY
CHARGED DROPS

HOW HAILSTONES MIGHT BE FORMED
ELECTRICALLY

we bring an electrically charged object

near this drop to attract it, the drop will

change to a much more sharply pointed

or peaked shape. So also, if we give op-

posite electrical charges to two metal balls

(as by making them the terminals of a

static machine), each ball having a drop

of water on it, these drops will attract each

other and finally some droplets will pass

from one to the other.

Now it seems to be a well established

fact that at least part of the clouds present

during a hailstorm, or just before the same

are strongly charged electrically. Then

if a snow kernel falling frorn^the higher

cloud regions passes through such a highly

charged cloud, it will gather a film of

moisture on it and this will be attracted

by the charged drops which it passes so

that points will be formed on it which will

freeze in passing through the colder air.

Another gathering of moisture from cloud

LARGE HAILSTONE WHICH FELL DURING A
STORM IN MILAN, ITALY

particles, a repeated pointing of this wet

film by the attraction of the charged par-

ticles which it is passing and we have

added another irregular layer. In this way

the attraction due to the static charges in

the clouds below those in which the snowy

kernel of the hailstone is formed, may ac-

count for the composite hailstone as we
know it and if this theory should be gen-

erally accepted we will have to count the

hailstone as one of Nature's electrical

products.

Electricity Driven Submarine Model

A ten foot model of a new type of sub-

marine boat has been operated with great

success in Balboa Bay, not far from Los

Angeles, California, and high speed has

been attained by its electrically driven pro-

pellers. They are located near the prow,

instead of at the stern, and are enclosed

in metal sleeves, or tubes, through which

the water is forced with such power as to

send the boat forward, while submerged,

at a 20 knot clip. One photograph shows
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cent bulbs, operated by a battery in the
"machine room" down-stairs. A winter
garden with diminutive plants and foun-
tains and rooms for 22 guests should make
it famous in the feathered world. The
"hotel" stands 51 inches high, has a front

of 75 inches and a depth of 15 inches.

Making a Galvanometer

ELECTRIC SUBMARINE

the model emerging from the water, and as

it is slightly tilted only one of the pro-

peller tubes is visible. .The electric cable

is also shown behind the propeller, this

being used to transmit the energy from a

dynamo on the following motor boat to the

electric motor within the model. Of
course, on the full size boat now being

built, the power will be generated within

the vessel. Speed, safety and ease of oper-

ation are claimed for this new craft by its

inventor, who has produced something

radically different from the submarine now
in use.

An instrument for detecting and also for

measuring small currents may be readily

made by the amateur who has a few car-

penter tools at his disposal.

Provide a substantial wooden base (A)
dimensioned as shown. In this base one
inch from the edge and equidistant from
the edges (H H) drill a ^g-inch hole. In
the hole fit a round standard of wood (B)
^-inch in diameter and eight inches long,

gluing firmly in place. Take an electro-

magnet (C), one off an old electric bell will

serve the purpose, and fasten it firmly to the

base two inches away from the upright

piece (B). If the magnet has a screw hole

in the end of the core this is an easy task;

simply bore a small hole in the base and in-

sert the screw and fasten the magnet to the

wooden base. If the magnet has a rivet in

the end, rivet it to a piece of sheet iron and
screw this latter to the base. Select two
corners of the base which will be suitable

for binding posts (D) and bore small holes

and put the binding posts in. Then connect

Electrical Home for

Canaries

Electric lights and bells,

elevators, water on tap,

and an automatic feeding

device form part of the

equipment of "Hotel Ca-

nary," a luxurious bird

house which it took five

years to build. It was the

hobby to which Mr. Ar-
thur Dunning, of Berlin,

devoted himself during

his spare time from the

year 1906, and it has just

recently received its fin-

ishing touches. The tower

is lighted with incandes- ELECTRIC HOME FOR CANARIES
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the wires from the electro-magnet one to

each binding post.

In two pieces of wood (E) cut jH?-inch

grooves (F), and in each of these bore

holes (G) to fit a battery screw. These

pieces are to serve as a clamp.

Procure a small piece of cork and stick

a sewing needle (H) into it and by testing

in water get it so that the needle goes to

the bottom very slowly. Now take the sew-

ing needle and magnetize it by rubbing it

on a permanent magnet. Put the cork in

boiling paraffine for a minute to prevent it

from becoming water-logged when it is put

into water, and then after taking out stick

the needle back into the cork.

Next take a piece of glass tube i^g-inch

in diameter and six inches long and seal one

end up tightly with a cork and some good

sealing wax. By means of the clamps set

the tube upright with the sealed end resting

on the top of the electro-magnet. Fill the

tube with good clear water and put the

needle and cork into it, letting it go to the

bottom. Now put the current on the

terminals .of the electro-magnet, and if the

needle does not move reverse the wires. If

directions have been followed carefully the

This Electrolier is Unique

T^

CLAMPS '/.'

O
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DETAILS OF GALVANOMETER

needle should rise to a certain height for

a given current and remain there until the

circuit is broken, when it will fall again.

With a little patience the instrument can

be made very sensitive, and if the maker
cares to construct a scale for it, it will be a

fairly accurate meter. F. J. Morrow.

There is not, probably, in all the world

another electrolier like the one in a certain

tabernacle in Los Angeles. This electrolier

is formed of the discarded crutches, walk-

ing sticks and pipes of people who are said

to have been cured of their infirmities and

bad habits in this institution. They were

M8ETH SHAL

T«Y WAY y«TOTH£ t-ORP TRUST m nmm& sis shall %m

"HWNTO

ELECTROLIER MADE OF CRUTCHES AND
CANES

left at the institution by the grateful former

victims, and the evangelists who preach the

doctrine of healing by faith made these

relics into the two unique electroliers shown

in the picture. They were wired together

into a symmetrical design and hung from

the rafters, incandescent bulbs being at-

tached to the ends of several of the canes

and crutches.

The first furnace to be installed in

Southern Russia for making electric steel

has recently been completed and put in

operation at Makievka. It is of the

Heroult type and has a capacity of between

three and four tons.



The Mutilator of the Morse Code
By FRANK M. EWING

There is nothing in this world more

exasperating or nerve racking than for a

train dispatcher or an operator to strug-

gle along, quite frequently under diffi-

culties, trying to receive from a mu-

tilator of the Morse telegraph alpha-

bet. When the quality of Morse is

good it is a great pleasure to work and an

experienced operator can answer questions

or carry on a conversation while he is re-

ceiving without any discomfort. If the

sending is mutilated then the mechanism of

the ear thus combines the functions of both

separator and transformer, while almost

every nerve is strained in order to properly

translate the mutilations.

There is really no excuse for operators re-

maining in ignorance of their defects pro-

vided they are open to conviction. The bad

senders endeavor to back up their claim

of good Morse by mentioning one or two

operators "who receive from them all day

without breaking," not taking into consid-

eration the fact that those patient and good-

natured victims evidently familiarized them-

selves with their combinations and put down
what they mean instead of what they send.

The various characteristics of bad sending

noticed are as numerous as those existing

between the different styles of chirography

or conversation of different people. The
peculiarity of their sending lies in the

lengthening of the first or last dot of a

spaced letter, running the spaced dot letters

together, dropping dots off some of the let-

ters, running some letters of words to-

gether and spacing the others, making dif-

ferent combinations out of them and not

allowing the proper interval of time for the

letter and the spaces. Thus R sounds like

"Ti," C like "It," figure 3 like "V," the

word coat like "Is at," "them" like "Thw,"

Emporium like "Wposium," Harrisburg like

"Hasspburg," etc., and almost every word

transmitted must be figured out by the re-

ceiver by making due allowance for the

mutilation.

Accurate sending is more desirable than

high speed. It is well to remember that

operators are no judge of their own Morse,

and therefore should not try to see how fast

they can send until they have had consid-

erable experience. Who has ever heard a

mutilator admit that his sending is poor?

Now and then one may concede that his

speed is below par, but as to the quality of

his Morse, there can be no question, the

fault is always with the receiver.

Some entertain the erroneous idea that

firm transmission of the alphabet depends

largely upon the pressure brought to bear

on the key, and by pursuing that course

do not allow the muscles of the fingers to

fully relax between the formation of one

dash or dot and another. The result is

that a dot is lengthened into a short dash.

The custom of timing for ascertaining the

speed of sending should be very sparingly

indulged in, for it is likely to produce care-

less habits.

The speed of sending should be graduated

to suit the capacity of the receiver; the

latter should never be crowded. Fast send-

ing is seldom indulged in by strictly first-

class operators, but fast time is made by

them on account of their firm, steady, even

gait.

Accept the average receiver's opinion re-

garding your sending before you decide for

yourself that your sending is all right, for

the poorest operators often think their send-

ing is good. If the receiver tells you that
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you do not space properly, or calls your at-

tention to some particular fault, do not get

angry, but take the hint, and try to remedy

your weak points. There should be no diffi-

culty in correcting one's faults, as a muti-

lated Morse character can be detected in-

stantly by anyone who will listen carefully

to his own sending.

It was thought that the introduction of

automatic transmitting machines would

put a ban on the bad sender, hence his

future toleration depended upon reform or

a machine. Experience has shown it

simply divides mutilators into two distinct

classes, those using the Morse key and

those using transmitting machines. Statis-

tics show if a person is a poor excuse hand-

ling one instrument, he rarely becomes an

artist in handling another. Of machine

sending there is this to say : The class em-

ploying an ordinary typewriter key-

board like the Yetman transmitter, will

transmit perfectly formed Morse charac-

ters provided the disks are clean and

the electric contact is good, and they enable

some senders who have lost their grip to do

good work. All that is required is to simply

touch the characters and the machine trans-

mits them over the wire; but if the disks

are allowed to accumulate dust, or become

rough, the signals will be light owing to

high resistance, or drop out altogether. The

machines operated by a side motion on an

ordinary key (with the exception of some

of the dot letters) require as many move-

ments of the hand as does the Morse key.

Sending machines are so trying to re-

ceivers and so unsafe when not properly ad-

justed that the advisability of prohibiting

their use is being seriously considered.

Automatic sending devices are very often

so adjusted that dots are made at the rate

of 80 or 100 words a minute, while the

actual speed made by the operator is only

30 or 40 words a minute. Everyone espec-

ially at repeating stations notices that the

signals from sending machines are thin and

drop out when not properly adjusted and

manipulated. Sending operators always

know when the dots are needlessly fast and

they can add to the comfort of the receivers

and help to make good signals by giving

careful attention to the adjustment of their

sending machines.

Better results might be obtained from

sending machines if the tinkering process

were not applied to them. No machine on

earth will hold up or withstand the on-

slaughts of a professional tinker who

imagines he is thoroughly familiar with the

mechanism of all kinds of machines. A
great many machines of various types have

been literally ruined in a short time in the

hands of these artists. If a machine is

properly adjusted and simply let alone it

will last indefinitely, doing good work if

proper care and judgment are exercised in

handling it.

It is amusing to hear operators with one

or two years' experience, comparatively

young men in the point of years of service,

with practically no sending worth speaking

of during their assigned hours, say their

arm is playing out and they must get a

sending machine in order to save their arm

from playing out entirely. The reason they

want a sending machine is because it is

something new, they want to try it out and

experiment with it. There are a great

many operators in the telegraph field who

are troubled with a tired feeling and they

will surround themselves with all kinds of

utensils and devices in order to see how near

they can get something to do their work

without them making any effort to do it

themselves. On the other hand we have

men in the field who have done the heaviest

kind of telegraphing for a period of 30 or 40

years transmitting the prettiest Morse you

would wish to listen to with the ordinary

Morse key; never complaining about their

arm giving out nor expressing any desire

to try an automatic sending machine.

The "go as you please" sender, for whom
no apology can be made, is the product of

pure carelessness or indifference. Quite

frequently we see him in a telegraph office

in a lounging attitude with his feet ele-

vated on the table higher than his head

while sending, simply tapping the key and

making no effort to send perfectly formed

Morse characters. When he is through

sending he will sit upon the table with his

feet upon his chair in order to accumulate

as much dirt upon the chair as possible be-

fore using it to receive. When he is called

to receive he will sit down upon the dirty

chair, wrapping his legs around the top of

his typewriter, which he imagines is a very

graceful and easy position to receive in.

The "go as you please" sender is the

operator who never sends two consecutive
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words or sentences at the same rate of speed,

or in the same style, and is never sure of a

word until he hears the last letter com-
pleted and is then so surprised at his execu-

tion that he usually stumbles all over the

word that follows.

The proper position for holding the key

and the one adopted by the majority of the

most speedy and perfect operators, is to rest

the first and second fingers on the top and

near the edge of the key button, with the

thumb against the edge of the key button.

Curve the first and the second fingers so

as to form the quarter section of a circle.

Avoid straightness or rigidity of these fin-

gers and the thumb. Partly close the third

and fourth fingers. Rest the elbow easily

upon the table, allowing the wrist to be per-

fectly limber. When the proper "swing"'

is acquired, the forearm moves freely in

conjunction with the wrist and fingers.

The fingers and thumb should act as the end
of a lever, the wrist and forearm doing the

work. Let the grasp on the key be mod-
erately firm, but not rigid. Grasping the

button tightly will quickly tire the hand and
destroy control of the kev, causing what
is termed telegraphers' cramp. Avoid too

much force or too light a touch, and strive

for a medium firm closing of the key in

order to obtain uniform duration of the

period of electric contact. It is not the

heavy pressure of the key but the evenness

of the stroke that constitutes good sending.

Telegraph repeaters can be adjusted for

both light and heavy senders, but not for

an uneven sender. A telegraph repeater

adjusted for either a light or a heavy sender

might be out of adjustment for a perfect

sender. The motion should be directly up
and down, avoiding all side pressure. Never,
of course, allow the fingers or thumb to

leave the key; that is, do not tap or strike

the key with the fingers, or allow the elbow
to leave the table. It is well to remember
there are others working in the office, quite

often at the same table, and they don't want
to be disturbed with your efforts to demolish
the key. The correct method of sending is

an easy one, and when it is properly done,

an operator should be able to send for

twelve hours continuously without tiring.

Since the typewriter has come into gen-
eral use for writing down the telegraph
messages as the operator receives them from
the sounder, making the receiver's work

much easier, there is no danger of worry-
ing an experienced operator by sending too
fast. A good typewriter operator can write
from 60 to 70 words a minute and more, but
an expert telegraph operator cannot send
steadily over 40 or 50 words a minute ; con-
sequently a receiver has plenty of time, in

addition to writing the message, to insert

the "time received," the operator's personal
sign, etc., even when receiving at the fast

rate mentioned. Every young operator
should learn to operate the typewriter rap-
idly and accurately.

An Electric Eraser

One of the most tiresome and tedious

tasks in drawing room practice is to erase

parts of drawings or tracings. In building

ELECTRIC ERASER

a machine changes are often made, making
it necessary to change the drawings.

The illustration shows an eraser attached

to a small motor, which is a great con-
venience to a draftsman. A small toy

motor, driven by one or two ordinary dry
batteries, can be used for the purpose.

If the armature shaft (A) projects far

enough beyond the pulley (B), the pulley

can be left on, otherwise it will have to be
taken off. Thread the end of shaft (A) far

enough to take nut (E). Cut a hole the

diameter of the shaft (A) in a large round
eraser or rubber (C). Slip the eraser (C)
and a large washer (D) on the shaft.

Screw on nut (E) and the eraser is ready
for use.

G. B. Tanis.
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Soldering Iron

Something unusual in the design of elec-

tric soldering irons is shown in the ac-

(P) in the bottom of the test tube with a

three-cornered file. Provide a >^-inch

copper rod (D) for the test tube and after

fitting it with a binding screw insert

CONSTRUCTION OF THE ARC HEATED SOLDERING IRON

companying illustration. A carbon arc

within the point heats the iron. Under the

name of "Arc-soldering Iron" a patent on

the device has been granted to Michael

Danka, Chicago.

In the handle is a coil and solenoid. From

here wires run within the rod to which

the point is attached to the two carbons.

Normally the carbons in the tip are held

together by a spring. When current is

turned on the iron the solenoid, by a small

rod through the center of the handle, draws

one carbon away from the other thus creat-

ing an arc. Current control is provided for

by an adjustable rheostat between the iron

and the attachment plug.

If it is desired to use the tool for weld-

ing, the tip may be removed and the weld-

ing attachment put on, thus providing an

exposed arc suitable for use by jewelers

in their finer welding work.

Interrupter and Cooler

To make this device procure a battery

jar (E) of the type shown. Fill half full

of water and carefully pour in three ounces

of sulphuric acid. Do not pour the water

onto the acid. Mix well and let stand to

cool off. Make the wooden cover in two

parts, one to fit closely into the mouth of

the jar and the other a little larger. Glue

the two together and the larger part will

rest on the rim of the jar. Drill a ^g-inch

hole in the cover (A) for a lead rod (C)

and a second for a test tube (F), then paint

with two coats of shellac. File a pin hole

through a cork into the tube. Now put

the lead rod (C) in place. In a gravity

battery jar (J) filled one-quarter full of

water

found

INTERRUPTER AND COOLER

place the interrupter. I have

this arrangement most satisfactory.

Michael Russo.

The electric vehicle can be considered as

a moving power plant, and all sorts of

devices can be shown in operation during

the evening hours, in cities where electrics

are used, which cannot fail to bring forth

favorable criticism. Many lighting com-

panies have used this emergency method of

lighting for lawn fetes, fairs, etc.



Electricity the Silent Salesman
Some helpful hints on the use of electric current in getting up show window displays. The

following schemes have all been used with remarkable success.

Light Without Wires

One of the latest show-window attractions

is shown in the accompanying illustration.

The observer standing outside perceives a

large pane of heavy plate glass mounted in

an upright position and having an incan-

descent lamp mounted on the upper edge

THE LIGHT WITHOUT WIRES

and burning brightly. The ordinary per-

son cannot detect from this position any
connecting wires through which the current

might be led to the lamp and his curiosity

is further heightened by the words "What
Makes It Work?" painted on the glass

below.

Numerous solutions are offered, the most
common one being that the lamp is lighted

by an induced current. But a large coil

of wire would be necessary in order to light

a lamp by this method and since such is

not in evidence it is not the correct solution.

It merely takes, however, a pair of sharp

eyes in order to solve the secret of its

operation. The edges of the glass pane
which are purposely made very ragged con-

tain a narrow groove through which a green

silk covered wire passes. The edges of a

sheet of glass appear green when viewed
from the side, and the wire being of the;

same color it is almost impossible to dis-.

tinguish it. The illusion is further height-

ened by covering the wire and the edge of
the glass with a collodion solution. A
tungsten lamp may be used in preference
to one having a carbon filament because
the higher efficiency and smaller current
consumption of the former makes possible

a smaller wTire. The wires lead from the
edge of the glass down through the pedestal
and to a plug or cutout box.

Where to Buy the Ring

Happy couples seeking the mystic band
of gold are attracted to the window of a

progressive jewel merchant by a miniature
forge and smith. The figure, anvil, forge

—

all are of bronze and are rendered more ar-

JEWELER'S WINDOW ATTRACTION

tistic by a tiny electric lamp up in the hood
which throws its light upon the red coals on

the forge, caused by a concealed red lamp

placed beneath. A third, small, frosted lamp

throws a subdued light upon the finished

rings lying carelessly about, awaiting Cu-

pid's call.
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It Clinches the Argument

A belt manufacturer effectively places

before the public one of the reasons why

his belting is the best. A wooden tank three-

quarters full of water is provided with two

pulleys so arranged that a belt made of the

material, advertised and placed on the pul-

M ||||1M

A TRYING TEST FOR BELTING

leys must constantly run through the water

at one end of the tank. Waterproof let-

tering on the belt and a revolving globe to

proclaim worldwide use, whatever the cli-

mate, attracts nearly every passer-by. An

electric motor in a proper enclosure is

used to drive the display.

Electricity Turns the Leaves

A clever electrical device is in the shape

of a large book with sixteen-inch pages, the

leaves being turned every 30 seconds by

means of a small motor. The ingenious

turning mechanism is shown between the

open leaves, and when the machine is placed

in a show window, it usually holds a crowd.

Of course the money-making side of this

device is the advertising space afforded by

the 22 pages of the book, and its value as

an advertiser is demonstrated by the fact

that in ten days 60,000 people stopped to

look at it operate when it was displayed in

Portland, Oregon.

The space required is 2]/2 by 3 feet, so

that it does not interfere with the display

of merchandise, while the expense of opera-

tion is trifling, being only 40 cents per

month.

For Displaying Picture Cards

An adaptation of the Ferris wheel now

so common in summer amusement parks is

here shown as a window device for display-

ing picture postcards. Mounted upon suit-

CLEVER. V?NBQW 4TTRACTIQN,

FERRIS WHEEL FOR POSTAL CARDS

able bearings and belted to a small enclosed

motor the wheel may be run in either direc-

tion, bringing to view one card after an-

other held in a wire rack suspended on a

rod between the two rims.
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The Construction of a Rotating

Spark Gap.

The real source of power in transmission

is the condenser and a high spark frequency.

It is the aim of this article to describe in a

short and simple form the construction of

a device to obtain this high spark frequency.

Zinc is the best of all metals for spark elec-

trodes. The ordinary spark gap of to-day

such as is used for high and low tension

transformers is either of the upright or the

horizontal type, the former giving better

service though the latter is mostly adopted
by amateur wireless experimenters. By in-

creasing the spark frequency at the sending
station, the effective sensitiveness of the

receiving station is increased many hundred
times. The circuit formed by the condenser,

spark gap and inductance is called the

ROTATING SPARK GAP

closed or oscillating circuit; that formed by
the aerial, inductance and ground connec-

tion, the open or radiating circuit. Dur-
ing the transmission of wireless signals

less energy per wave train will be radiated

on a short gap than on a long one. If the

spark gap is too short, an arc is formed and
no oscillations take place except those due

to the frequency of the charging current.

A rotary spark gap allows proper radiation

and an accurate high frequency oscillating

circuit. To make the rotary spark gap,

procure a small battery motor sold at any
electrical shop for about $1.25 and fasten

it onto a base four inches square by one-

half inch thick. Provide a metal pulley

large enough, so that after grinding away
the groove of the pulley you will be able to

obtain a flat surface and a circle (P) of

about three-fourths of an inch to an inch in

diameter.

Place the pulley firmly on the armature
shaft of the motor. Drill holes in the rim
of the pulley and tap for a 6-32 or 8-32
thread. Screw into each of these threaded
holes a piece of zinc formed into the shape
of an L and threaded at one end.

The post (S) may be made of brass and
connected in the base to binding post (E).
The arc of the circle (O) is of zinc, about
No. 18, formed into the shape shown and
supported by the >4-inch rod (R) which
is threaded and screwed into it. The other

binding post (F) of the radiating circuit

is connected to the spark gap by a heavy
wire attached to the rear bearing of the

armature shaft. A battery containing a

switch in the circuit is connected to binding

posts (BB) to operate the motor. The
aerial and one terminal of the secondary of

the oscillating transformer is connected to

(E) ; the ground connection and the other

terminal of the transformer is connected to

binding post (F). When the sending cir-

cuit is not working the battery switch is

left open. H. Grossman.

Regulating Detector Current

I have found that to regulate the battery

current flowing through a detector of a

wireless receiving set one may adjust the

zinc rod of the sal ammoniac cell, assum-
ing that this kind is used. Simply raise and
lower the zinc, holding it in place by means
of a small wedge.

—

Claude Mutchler.
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Combination Silicon-Electrolytic

Detector

This detector is a combination of the

silicon and electrolytic detectors, but, of

course, any combination can be used. Per-

=- Head Telephones^

GROUND

SILICON-ELECTROLYTIC DETECTOR AND ITS

CONNECTIONS

sonally I find the silicon and the electrolytic

to be the best, as they are very sensitive. The

silicon is used for ordinary work and the

electrolytic for long distance work.

In the figure (A) and (B) are two

pieces of spring brass, y2 -'mch wide and five

inches long. They are fastened firmly to

(C) which is a block of hard rubber or

wood. (A) carries the brass electrodes of

the electrolytic detector. (E) and (F) are

two brass screws, each two inches long and

fitted with fiber or rubber knobs to adjust

with. They pass down through (D) and

move (A) and (B) up or down. (D) is

a piece of l/^-mc\\ square brass rod three

inches long and is held above the base by

means of two pieces of ^-inch square brass

tubing, each 2,y2 inches long. Two bolts,

each three inches long pass through the

tubes, and hold (D) firmly and parallel

above the base. When (E) or (F) is

screwed down, (A) or (B) moves the

brass electrode or platinum wire into con-

tact with the silicon or acid. The block

(C) is 2 by Yx by 2^/2 inches. (A) and

(B) are connected to one binding post, and

the cups are connected to the other post.

If the silicon is being used and a change

to the electrolytic is desired, merely raise

(E) and lower (F) until the desired effects

are obtained. If a battery is used, close the

switch (K) as shown in the connection

diagram. B. Francis Dashiell.

The Series Spark Gap

The series spark gap has a distinct ad-

vantage over all other types except the re-

volving spark gap. By using the series gap

a large cooling surface and a higher pitch

to the sound is obtained. By means of this

increased pitch a greater distance can be

covered and the signals are more easily dis-

cernible at the receiving end.

The electrodes are made from a wet

cell zinc, and all holes are tapped 8-32. A

SERIES SPARK GAP

tap and drill can be bought at a supply

house for about 20 cents.

The parts and dimensions are as follows

:

(A) the central electrode, is one inch

long and drilled and tapped in the center so

it can be fastened to the base as shown.

(B) and (C) are the two movable elec-

trodes, and are drilled and tapped in one end

of each as shown. Each is ji of an inch

long. (D) and (E) are two pieces of

14 -inch square brass each two inches long.

They are tapped and drilled as shown. (F)

and (H) are two brass machine screws,

each two inches long. Two fiber washers

are glued under the heads to serve as knobs.

(O) and (L) are small screws to hold the

connecting wire in place.

The base is made of hard rubber x/2 inch

thick and 6 by 2 inches. Hard wood may be

used if hard rubber can not be procured.

B. Francis Dashiell.
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Improved Perikon Detector

I take pleasure in presenting to the

amateur, a new form of detector, which is

extremely simple, inexpensive, easy to con-

struct, besides being very sensitive. This de-

tector is the conception of Mr. Tom Daly,

formerly of Columbus, Miss., but now resid-

ing in Memphis, Tenn.

He built the one shown in the illustration

and sent it to me with the wish that all

IMPROVED PERIKON DETECTOR

amateurs might have the benefit of his ex-

periments.

This is only a modified form of the well-

known perikon, with several improvements,
not the least of which is its freedom from
dust. As is well known, dust is the greatest

source of annoyance with which we have to

contend, in wireless.

The base is a Western Union fuse block,

and on this are mounted two binding posts.

The glass tube is a filler for a fountain pen,

or medicine dropper, which has been cut

off to the proper length. The tube is se-

curely fastened to the binding post by be-

ing cemented to a short piece of brass wire,

and one end of the wire is clamped in the

post. The hole in the other binding post

is threaded and a screw, i 1-2 inches long,

made to fit. On the end of this screw

fasten a small rubber knob.

From a piece of wire slightly smaller

than the tube, cut two pieces each 1-8

inches long. The crystals used in this

detector are necessarily small and from a

number of small ones, it is easy to find

several sensitive ones. First drop into the

tube a crystal of zincite, then one of copper
pyrites, next the two small brass plugs with

a short spiral spring between them. Connect
to the other instruments as when using the

silicon detector and run the long screw up
against the brass plugs until the proper
pressure has been applied. If you are careful
to short circuit this detector when sending,
you will find that it will stay in adjustment
for weeks. When it becomes necessary to ad-
just, back the screw out and gently tap the
tube with a pencil. E. F. Waits.

A Small Receiving, Set

The accompanying photograph is of an
unusually small, compact, and yet complete
wireless receiving set. Some idea of its

size may be obtained by comparing it with
the condensed milk can upon which it is

setting.

The parts as shown are : A loose-coupled
tuner with one slide and no secondary ad-

SMALL RECEIVING SET

justment, a silicon detector and a fixed con-
denser.

With an aerial fifteen feet high and ten
feet in length I have heard GO, the Con-
gress Hotel, Chicago at a distance of 35
mile s- B. B. Bignall.

The Schenectady (N. Y.) Wireless
Association

The Amateur Wireless Association of
Schenctady recently organized with the
following officers: W. Hughes, president;
D. F. Crawford, vice-president; L. Beebe,
secretary; R. Smith, assistant secretary; P.
F. Cornish, treasurer. Those in and near
Schenectady interested in wireless tele-

graphy or telephony are invited to address
communications to the secretary at 1143 Al-
bany Street.
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Aerial Switch

Some time ago I was asked to build a

portable wireless station capable of both re-

ceiving and transmitting. As everything

about it was required to be durable and

compact, I did not wish to

install a large and cumber-

some aerial switch, so I

used one of the following

instruments with success.

As the drawings are

almost self-explanatory only

a few words will be neces-

sary to explain its opera-

tion. The switches are

simply telephone cams,
manufactured by the stand-

ard makers, The De Veau
and Western Electric Com-

panies. The former is su-

perior, in this case, as this

cam may also be used as a

detector buzzer-test with-

out the aid of a push button.

To operate the former in-

strument : When the cam shown by the con-

tact points in Fig. I, is in its closed posi-

tion, the primary circuit to the induction

coil is closed and the detector is short-

circuited. If the cam lever is moved

the full stroke in the opposite direc-

tion, the buzzer is operated so as to test

the detector. In the vertical position the

receiving instruments are set in opera-

tion.

sCFa

H
ii-
w_ TETSK BUZ.

FIG. 2 WESTERN ELECTRIC CAM USED AS AERIAL SWITCH

FIG. 1 DE VEATJ CAM USED AS AERIAL SWITCH

In the latter cam (Western Electric, Fig.

2), the primary circuit may be closed and de-

tectors short-circuited by having the lever in

its vertical position. Placing it horizontal,

the spark coil circuit is

open and the receiving

instruments are set for

action. No detector test

may be obtained from

this cam.

This type of aerial

switch will prove valuable

to both portable and sta-

tionary wireless plants of

medium power. The wir-

ing diagrams show con-

nections using one or

separate aerials for re-

ceiving and sending. If

one aerial is used, an

anchor gap must be in-

serted in the circuit.

George Uzmann.
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How to Make a Variometer

A variometer makes possible a variation

in the frequency of a receiving circuit by
inductance without resorting to the sliding

contacts of tuning coils.

I have built three variometers and find

the one here described the best. The fol-

lowing material is needed

:

80 feet of No. 22 enam-
eled wire ; one piece of

cardboard 2 by 19 inches

;

one piece of cardboard 2

by 16 inches ; one piece of

54 -inch brass, rod 7^
inches long; one piece of

54-inch brass rod 5 inches

long; two brass binding

posts ; a box with inside

dimensions G l/2 by 6]/2 by

6y2 inches.

Make two cylinders of

the cardboard, one six

inches in diameter and the

other five inches in diam-

eter. Upon the six-inch

cylinder wind 40 feet of

the No. 22 enameled wire, as specified Fig.

1 (A), leaving a ^-inch space in the

middle. This space allows a 54_mcn r°d

to pass through the cardboard without

interfering with the wire. Now wind
the five-inch cylinder as specified in Fig.

1 (B). Bore y^-'moh holes at oppo-

site points through the two cylinders in

the ^-inch space and pass the %-inoh rod

through the holes in both coils, Fig. 2, al-

now be rotated by the rod (C) Fig. 2, while
the outside coil may be made stationary,

the whole being placed in a box with a pro-

jecting knob (K) and building posts (P).
Rubber washers (R) should be placed be-

tween the coils. Connect the two coils with
eight inches of flexible wire as indicated

and use the same also to connect to binding

3^r

K-2--H

30TURN

3

FIQ.I-

A

FIG.I-B

\ rLEXIBLE CORD

FIG. 2

DETAILS OF THE VARIOMETER

posts (P). By turning the inside coil the

two coils may be set to buck each other,

or to have their turns in the same direction,

or be set at any intermediate position. A
scale and pointer on the cover of the box
may be put in place and marked o° and 180 .

This variometer works well over 500 miles.

The variometer is connected in the same
way as a single slide tuning coil, that is,

in series with the aerial, detector and
ground. Otto L. Weidmann.

Rain Spout for Aerial

VARIOMETER AND COVER OF ENCLOSING BOX

lowing the rod to project y2 -'mch at top

and bottom. Drill a ^-inch hole at (A)

Fig. 2, in the vertical rod and slide the five-

inch rod (B) Fig. 2, through and also

through the inner cardboard cylinder.

Solder at (A) Fig. 2. The inner coil can

While experimenting recently I connected
my portable wireless set to the rain spout

on one side of the house. This spout is

55 feet long. For a ground I drove a piece

of water pipe into the earth. I succeed in

picking up Chicago seven miles away and
also heard Milwaukee talking to Chicago.

The set used consisted of a double-slide

tuning coil twelve inches long and i l/2
inches in diameter wound with double cot-

ton-covered wire No. 20, a homemade
silicon detector, a paper condenser 4 by 5

inches and a pair of 1,200 ohm receivers.

Edward G. Egloff.
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To Inspect Vessels' Wireless

The Department of Commerce and Labor

of the United States has appointed three

inspectors of wireless apparatus on vessels.

As all outgoing vessels carrying more than

50 passengers are required by law to have

a wireless equipment to call for help in

case of trouble, it is the duty of these in-

spectors to go aboard vessels and pass upon

the efficiency of this equipment and ascer-

tain also the qualifications of operators.

WIRELESS QUERIES
Answered by A. B. Cole

Questions sent in to this department must

comply with the same requirements that are

specified in the case of the questions and

answers on general electrical subjects. See

"Questions and Answers" Department.

Long Distance Receivers; Four-inch Coil

Questions.— (A) Is a 3200 ohm receiver

more efficient for long distance receiving than

one wound to 1000 ohms? (B) In speaking

of a pair of 1000 ohm receivers, does this ex-

pression mean that 'each receiver is wound to

1000 ohms, or that the total resistance of both

is 1000 ohms? (C) Can you give me correct

dimensions for a four-inch coil with sec-

ondary wound in sections?—D. H. S., Lima,

Ohio.

Answers.— (A) Some operators can do

much better work with a high resistance

receiver, and some can do as well with one

of less resistance. The results depend en-

tirely upon the ear of the operator, if both

receivers are of similar construction and

the same detectors are used.

(B) The expression "pair of iooo-ohm

receivers" should properly mean that each

receiver has a resistance of 1000 ohms.

Some dealers, however, have created doubt

as to the meaning of this expression by list-

ing a "iooo-ohm head set," each receiver

in which has a resistance of 500 ohms.

(C) Follow the table given on page 163

of the June, 1910, issue, giving the sec-

ondary a diameter of 4
J/2 inches. Build the

secondary in sections not wider than ts inch,

separating them by disks of Empire cloth

or cardboard impregnated with paraffine.

Why Spark Gap at Center of Helix

Question.—What are the advantages of

placing the spark gap in the center of the

helix?— E. F. E., Chicago, 111.

Answer.—This arrangement has the ad-

vantage of requiring less space than the

ordinary methods.

Transmission Line Induction; Wireless
Code

Questions.— (A) Can a wireless telegraph

station be safely operated within 100 yards of

a 22,000 volt A. C. circuit? (B) Is the same
code used for wireless telegraphy as for tele-

graph lines?—M. B., Atlanta, Ga.

Answers.— (A) Yes, but the induction

from the transmission line will make it

somewhat difficult to read distant stations.

(B) Both, the Morse and Continental

are the most generally used.

Wireless Without Aerial

Question.— (A) I understand that wireless

telegraphy can be accomplished without aerials.

If this is the case, please give diagram of con-

nections.—B. B. M., Albany, Ga.

Answer.—(A) Wireless telegraphy with-

out aerials is satisfactory only for short dis-

tance working. The aerial is one of the

most important parts of all practical wire-

less systems of the present time. It is pos-

sible to use only a ground connection up to

about a thousand feet. It is also possible to

construct a set as described in the February,

1910, issue, under "A Simple Wireless

Telephone Set," substituting a buzzer for

the telephone transmitter, and using the

set as a wireless telegraph outfit.

The Wireless Telegraph Operator

Questions.— (A) Will you kindly tell me
what the average salary of a wireless tele-

graph operator is? (B) What is a good book
to read and study to become a wireless op-

erator? (C) With whom should I communi-
cate regarding a position as operator on a

trans-Atlantic ship ?—A. L. T., Kansas City,

Mo.
Answers.— (A) From $30 to $150 per

month, often with room and board.

(B) A good book from which to learn

the elementary principles is Morgan's

"Wireless Telegraph Construction for

Amateurs," which we send postpaid for

$1.50.

(C) Marconi Company of America, 27

Williams Street, New York City.
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Long Distance Detector; Heating of De-
tector; Sending Distance with \y2-

Inch Coil

Questions.— (A) Which of the following de-

tectors is the best for longest distance working
—silicon, galena, molybdenite, ferron, carbo-

rundum, electrolytic, perikon? (B) Why does

the spark of the sending station die down? I

hear M. S. W. very loudly, but the sound de-

creases until I set my buzzer in operation,

when it becomes as loud as before. I use a

silicon detector with a fine needle point. (C)
How far can I transmit with a 1^-inch
coil, helix, condenser, spark gap, key and
batteries?—F. A. W., Dorchester, Mass.

Answers.— (A) Probably the perikon and

galena detectors are best for this purpose,

and we prefer the former of these.

(B) The phenomenon which you men-

tion is probably due to the heating of the

point on the silicon upon which the needle

rests, on account of the very strong signals

which you hear. Either the needle point or

the silicon is slightly odxidized due to this,

and consequently greater resistance is in-

troduced into the circuit. This resistance

is broken dowrn by the waves sent out by

your buzzer.

(C) Up to about twelve miles over water

or level land, to a similar station, if you use

an aerial at least 50 feet high and 50

feet long, consisting of four or more parallel

wires.

Sending Radius; Aerial; Spark Gap

Questions.— (A) I live on a hill whose alti-

tude is 900 feet. It is 30 miles from the sea,

and I can see about 40 miles over the water.

What would be my average sending distance

in that direction with a four-inch coil in con-
nection' with a helix, series gap, glass plate

condenser and suitable horizontal looped aerial

30 feet above the earth? (B) How long should
the aerial be and how many wires should it

contain to obtain the best results with the

above coil? (C) How many gaps and how
wide should they be in a series gap for the

above coil?—K. K., Santa Barbara, Cal.

Answers.— (A) You should be able to

send at least 40 miles in the day time under

average weather conditions in your locality.

(B) The aerial should be at least 100

feet long, consisting of four or more parallel

wires. Increasing the height of the aerial

above the earth will increase the radius.

(C) The number and length of the gaps

will depend upon the capacity of the con-

denser. Five or six gaps each % inch long

will give good results.

Carborundum Detector; Spiral Aerial

Questions.— (A) I have made several de-
tectors, but fail to obtain satisfaction from
the carborundum type. Please explain method
of using this detector, and probable cause of
my difficulty. (B) Would a tower one hun-
dred feet high, with antenna wire wound
spirally around it, say ten feet in diameter, be
as effective as the same length, stretched be-
tween poles?—C. F. T., Madera, Cal.

Answers.—Your difficulty is probably due
to the use of carborundum which is not

of the sensitive variety. The proper kind

of carborundum is supplied in large crystals

varying in color from light green to black.

Not every piece of carborundum of the

same color is equally sensitive. Some pieces

of this material give best results in series

with one cell of dry battery, the receivers

and potentiometer, while others require the

use of two or three cells of battery. One
of the best means of holding the carborun-

dum is to support it between two flat pieces

of battery carbon. A fairly heavy pressure

should be exerted upon it by the supporting

electrodes.

(B) Such an aerial would probably be

as efficient as the ordinary types, but would
have a very long natural wave length, due

to its spiral shape, which would give it a

high inductance.

Range; List of Wireless Stations: Re-
actance Coil Data

Questions.— (A) What is the approximate
range of the following instruments, aerial 70

feet high at one end, 60 feel at the other, con-
sisting of three aluminum wires, 1500 meter
loose coupled tuner, two variable condensers,
capacity about .001 M. F., fixed condenser,
silicon detector, Electro Importing Co.'s 1000

ohm professional type receivers? (B) Where
can I obtain information regarding the wave
length, power, etc., of the Canadian stations?

(C) Please give data for reactance coil to be

used in series with a one-inch coil on 110

volt A. C—E. B. S., Windsor, N. S., Can.

Answers.— (A) About 800 miles over

level land or water, in the winter at night,

receiving from high power commercial sta-

tions.

(B) Send fifteen cents in coin or money

order to the Supt. of Documents, Washing-

ton, D. C, and ask for a copy of "Wireless

Telegraph Stations of the World."

(C) Core i l/2 inches in diameter, eight

inches long, made of iron core wire. Wind-

ing, eight layers of No. 14 D. C. C. magnet

wire.
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Four Station Telegraph Line

Questions.— (A) Three boys and myself
would like to construct a telegraph line so

that any one of us can call any other one.

Will you show a diagram for connecting the

instruments? (B) Is there any law prohibit-

ing private wires crossing the street?—H. C.
W. Philadelphia. Pa.

Answers.— (A) The diagram shows how
to connect the equipment. The two-point

switch should be up at all stations except

the one sending. Station Xo. 4 for ex-

ample, calls any other station by a pre-

point in the lamp circuit: (5) the use of

solid carbons will cause A. C. arc lamps

to jump.

Reduction of Aluminum

Question.—What is the Hall process of ob-
taining aluminum?—J. S., Chicago.
Answer.—In the Hall process used at the

Xiagara Falls' refineries, vats are made of

iron and lined with carbon plates which

also serve as cathodes, anodes being made
of large carbon cylinders. The solution is
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arranged code of signals by throwing his

switch down thus cutting in his battery.

This way of connecting consumes no bat-

tery when the line is not in use. The num-
ber of stations may be increased or de-

creased as desired.

(B) Ordinances regulate the running of

wires in cities and you had better consult

the electrical inspector of your neighbor-

hood.

"Jumping" of Arc Lamps
Question.—What causes arc lamp carbons

to "jump?"—C. E. McK., Brown City. Mich.
Answer.—There are several causes for

this: (i) If damp carbons are used they

jump when the current is first turned on.

the water turning to steam: (2) oil and

grease on the carbons: (3) a too loose or

too tight dash pot; (4) poor contact at some

molten cryolite (a fluoride of sodium and
aluminum) which is brought to a tempera-

ture of about 1700" F. The aluminum
oxide separates into aluminum and oxvgen,

the oxygen going to the anode and com-
bining with its carbon forming carbon

dioxide. The aluminum settling to the bot-

tom is drawn off. Current at an intensity

of 5000 amperes and at six or eight volts

is used, one pound of aluminum being ob-

tained for every ten kilowatt-hours ex-

pended.

Cells and Vat for Plating

Questions.— (A) Will you give the name of

two cells suitable for use in small electro-

plating? (B) What form of vat for a begin-

ner is best?—E. J. B., Greenville, Mich.

Answers.— (A) The Bunsen cell is often

used. Also the Daniell because of its con-

stancy and cheapness. When the Bunsen
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cell is loaded to its full capacity, means

should be provided for ventilation to allow

the escape of the fumes of nitric peroxide.

As soon as the cell becomes green in the

solution from the peroxide it should be re-

charged. (B) A good form of vat for a

beginner to use is a clear glass accumulator

cell thirteen inches long, five inches wide

and fourteen inches high, and about 2^4

gallons of solution. With such a vat the

process may be watched and the vessel be-

ing of glass, short circuits are avoided.

Circuit of Telephone Repeating Coil

Question.—Will you please explain the wind-

ings of a telephone repeating coil.—J. M. B.,

Lancaster, Pa.

Answer.—As shown by the diagram there

are four windings in the coil, two at each

end of the core. One is an outside wind-

ing. The other an inside winding. These

coils act upon each other in the same
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manner as the two coils of a trans-

former, and are a form of induction coil.

If a grounded line is connected directly to a

metallic line a noisy circuit often results.

By placing a repeating coil in the switch-

board cord circuit so there shall be no direct

connection between grounded and metallic

line the greater part of the noise is avoided.

Magneto Output; Telephone Transmitter

Questions.— (A) What voltage and amper-
age has a telephone magneto that will ring

through 1000 ohms at 1500 revolutions per

minute? (B) What is the difference in the

construction of a telephone transmitter for use

on a line one mile long and a line 50 miles

long?—C. R. A., Winnifred, Alberta, Canada.

Answers.—(A) A test of different sizes

of one make of generators gives the follow-

ing: Three bar, 65 to 90 volts, 150 to 200

milliamperes ; four bar, 70 to 90 volts, 250

to 300 milliamperes; five bar, 75 to no
volts, 325 to 400 milliamperes.

(B) There is no difference. Induction

coils, repeating and loading coils are called

into service.

Telephone Transmitter and Induction Coils

Questions.—-(A) Will a transmitter giving

service on a line one mile long give as good
service on a line fifty miles long? (B) What
resistance should an induction coil have for use

on a one-mile line? On a fifty-mile line with

75-ohm receivers?—C. R. A., Winnifred, Al-

berta, Canada.
Answers.— (A) The transmitter now in

common use is the "solid back" type. This

transmitter will work equally well on either

a one-mile or a 50-mile line.

(B) An induction coil with a primary

resistance of nine ohms and a secondary

winding of 250 ohms will give better results

on a 50-mile line than a coil with the

same primary and a secondary of say 24

ohms. It is well to keep the resistance of

the secondary as low as possible when the

coil is used in bridging telephones, as when
a high wound coil is used the voice cur-

rents are hindered from passing through

the coil by impedance and are forced

through the ringer.

Dynamo Efficiency

Question.—What should be the efficiency of

a dynamo?—F. K., Marshall, 111.

Answer.—The commercial efficiency or

the ratio of the output to the input varies

with the size of the dynamo ranging from

75 per cent in the smaller sized dynamos

up to 95 per cent in the larger ones.

Production of Ozone

Question.—Will you kindly advise the

method used to produce sparks from 60

cycle 110 volt current to produce ozone.

—

L. J. M., Oskosh, Wis.
Answer.—Ozone is ordinarily produced by

high tension discharges between needle

points. This current is stepped up by a

transformer somewhat after the order of

the wireless telegraph transformer; that is,

it will step up the voltage from no to

10,000 or 12,000 volts. This pressure will

produce a silent or brush discharge between

the two sets of needle points, not more than

one-fourth inch apart, which are connected

to the two high tension terminals of the

transformer.



Royalties and License Fees
Amount of Compensation—Liability of License

By OBED C. BILLMAN, LL.B., M. P. L.

Royalties and License Fees—In Gen-

eral—A license under a patent is ordinarily

granted in consideration of the payment of

a license fee or royalty.

Royalty Defined.—A royalty is a com-

pensation paid to one who holds a patent,

for the use of the patent or for the right to

act under it, generally at a certain rate for

each article manufactured.

Implied Promise.—A promise to pay a

reasonable compensation for the use of a

patent need not be express, but may be

implied or inferred.

Consideration.—The grant of a license

under a valid patent is a sufficient consider-

ation for an agreement to pay the purchase

price of the license without reference to the

value of the patent.

Who May Recover.—Royalties are, of

course, ordinarily recoverable by the licen-

sor, but where the licensor is not the real

owner of the patent, the latter and not the

former is entitled to recover from the licen-

see. The equitable owner under a verbal

assignment may recover royalties.

Laches.—The licensor may lose his right

to recover by delay in bringing suit.

The Rescission of the License by the

licensor does not destroy his right to re-

cover royalties already earned, but no roy-

alties can be recovered thereafter.

The Licensor Has No Lien for Royal-

ties on articles manufactured under the

license.

Amount of Compensation.—Where the

amount of royalty and the conditions and

terms of payment are expressly agreed upon

by the parties, such agreement is, of course,

controlling. Where the contract provides

for the payment of a certain royalty on

each article sold, and binds the licensee to

pay royalties on not less than a stated num-
ber of articles a year, he is liable for roy-

alties on at least such stipulated number,

without reference to the number of articles

sold. So also where the contract provides

that the amount of royalties shall not be

less than a specified sum. Where the license

fee or royalty is not fixed by agreement,

the licensor is entitled to a reasonable com-

pensation. What is a reasonable compensa-

tion is to be determined by the testimony

of experts and other evidence as to the

value of the invention.

Interest may be allowed on royalties.

Liability of Licensee—In General.—In

general a licensee who exercises the license

is liable for the stipulated fees. The licen-

see is liable for the stipulated royalty if he

uses any part of the invention, unless his

liability is expressly limited.

Defenses—In General.—A licensee who
has acted under and received the benefits

of the license cannot defend an action for

the stipulated royalties or license fee on

some immaterial ground not affecting his

enjoyment of the license, as that the licen-

sor had not fully performed his contract

as to the formal execution or delivery of

the license; or, where the license is not

exclusive, that the licensor has granted

licenses to other persons who are using the

invention.

Articles Not Covered by Patent.—The

licensee is not liable for royalties on articles

manufactured by him which are not covered

by the patent. But he is liable where he

uses an article equivalent to that patented

though in a different form. And a licensee

under a patent, who has for several years

manufactured, stamped, advertised, and

sold an article as made under such patent,

and paid royalties thereon to the licensor,

is estopped thereafter in an action for

further royalties to deny that such article

was covered by the patent.

The Fact that the Licensee Did Not
Use the Invention is no defense where he

has had the exclusive right to do so.

Infringement by Licensor.—It has been

held that the fact that the licensor has in-

fringed the exclusive right of the licensee is

no defense to an action of royalties, though
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in such case the licensee would have a right

of action against the licensor.

Fraudulent Representation by the

Licensor may constitute a good defense.

Unpatented Invention.—One who

agrees to pay royalties for the use of an un-

patented invention cannot defend an action

for such royalties on the ground that the

invention was not patented, or that after

the agreement a patent was refused. But

the refusal of a patent prior to the agree-

ment is a good defense.

Invalidity of Patent—General Rules.—
A licensee who has manufactured or sold a

patented article under a license cannot de-

fend an action for the agreed royalty

or license fee, on the ground that the patent

is invalid, where there has been no eviction

or disturbance. In such case he is esstopped

to deny validity of the patent, especially

where he has, in his agreement, acknowl-

edged its validity and agreed not to con-

test it. To constitute a defense, something

corresponding to eviction must be proved.

But where by reason of the invalidity of

the patent the license is excluded from the

full exercise of his right, either by the

licensor or by strangers, he may defend an

action for royalties on the ground of failure

of consideration. Until the patent is an-

nulled or adjudged invalid, the licensee re-

ceiving its benefits must pay the agreed

license fees.

The Licensee May Renounce the

License and place himself in the attitude

of an infringer, defending on the ground

that the patent is invalid, and in such case

the doctrine of estoppel does not apply.

But where the licensee under a patent ap-

parently valid continues to manufacture or

sell the patented article without giving no-

tice of such renunciation, and without any

judicial determination that the patent is in-

valid, he is presumed to act under the li-

cense, and the invalidity of the patent is no

defense to an action for royalties. The. li-

censor is entitled to assume that his licensee

remains such until the latter, by a clear,

definite and unequivocal notice, throws off

the protection of the license and stands ad-

mittedly an infringer if the patent is valid.

And such notice must be in good faith and

not a mere pretense of renunciation.

But Where the Patent Has Been An-
nulled or Declared Void, no royalty can

thereafter be recovered and no notice of re-

nunciation is necessary. And where the

patent has been annulled or declared void

by competent authority, this is a complete

defense to an action for further royalties.

Express Agreement.—Where by the

agreement of the parties the payment of

royalties is to cease in case the patent

should be declared void by a court of com-

petent jurisdiction, the licensee cannot set

up the invalidity of the patent as a defense

until it has been so declared void.

The Burden of Establishing the In-

validity of the Patent is on the licensee

defending on that ground.

False Representations by the licensor

as to the validity of the patent are no de-

fense to an action for royalties, where the

licensee has not been injured thereby or has

not repudiated the license.

Action Against the Government as

Licensee.—The general principles as to

when a licensee may or may not deny the

validity of the patent apply where the gov-

ernment is the licensee, and a plea by the

government that the patentee was not the

first inventor is an ordinary defense and

not a proceeding to vacate the patent.

NEW BOOKS

The Practical Operation of Arc Lamps. By
National Carbon Company. Cleveland. 1911.

71 pages with 24 illustrations.

A book giving first hand, practical infor-

mation on the operation and proper care

of the arc lamp.

Power. By Charles E. Lucke. New York:
The Columbia University Press. 1911.

316 pages with 223 illustrations. Price,

$2.00.

A series of lectures in which the enor-

mous effect that the substitution of me-
chanical power for hand and animal labor

has had on society, and conditions of liv-

ing is pointed out.

Wireless "Hook-Ups." By H. Gernsback.
New York : Modern Electrics Publication.
1911. 88 pages with 171 diagrams and illus-

trations.

The student of wireless telegraph who
has a good set of instruments is often un-

able to get proper results because his con-

nections are faulty. This book is intended

to assist in finding the right "hook-up."



Some marked changes are evident in this

issue. The cover, for one thing, is a whole

lot different and we hope bet-

About the ter. Decided improvements

New Cover have also been made in the

typographical appearance of

the inside of the magazine in the way of

department headings, etc.

We realize fully the joys ahead of us in

selecting subjects for cover designs and

getting them onto paper in a manner that

will suit the majority. We do not hope to

suit everyone, for some will be sure to find

that a pose is studied, a hand is unshapely

or the eyes are crossed, if it is a human
figure. If the picture is an airship, the

planes will not be at the proper angle, or

if the view be of a machine, some one will

discover with consternation that there is a

cam missing and it would never work.

But what we do aim at is to make the

magazine in a broad way better and more
attractive—in short we want to give you
more than your money's worth.

As the cover of the magazine is its show
window, so to speak, we are going to put on

it each month a new illustration which will

be strongly indicative of some application of

electricity ; a picture which you may look

forward to with pleasurable anticipation and

which, when you see it, will impress upon
you even more forcibly than before that

electricity is a great force to help you in

the daily routine of your lives.

In an address at the dedication of the

new college of engineering of the North-

western University, Mr.

John S. Hayford, director of

engineering, thus speaks of

the engineer. "Somebody
has defined the engineer as a man who can

do with one dollar what anv fool can do

The Definition

of An
Engineer

with two. When all members of the profes-

sion appreciate and act on that definition,

the public can well afford to pay princely

salaries to its engineers. How many mil-

lions of dollars do you suppose might be

saved annually in the United States if

high-class engineering were substituted for

mediocre engineering? Let me give you an

example in just one single industry: Steam

power plants for generating electric cur-

rent. One of the most prominent engi-

neering firms in this countrv recentlv au-

thorized the following statement : Tf good

engineering were used in the design and

operation of electric light stations in the

United States, a saving might be easily

made of one-fourth cent per horsepower

hour, and that would have amounted last

year to no less than $37,000,000.'

That a city of over 10,000 should have

no telephone system, seems hard for us to

believe when we find such
A Million

equipment even in towns
Inhabitants whh & population of onlv a

;r
ut 7° few hundred. Then what

"
shall we say to a city

with over a million inhabitants where

plans are only now being made for

installing telephones ? Such is Constan-

tinople, where the former Sultan had barred

the modern facilities for which a large

share of the people have been clamoring.

If this were a city of one race, where the

religious prejudices controlled against in-

novations, its backwardness would be more

excusable. But only half of the popula-

tion is Turkish, while the rest speaks Greek

and French. Such a cosmopolitan place cer-

tainly should profit by modern methods and

the concession has finally been granted for

a telephone exchange to be in service with-

in two years.



What is the difference between (1) a gardener,
(2) a billiard player, (3) a gentleman, and (4)
a sexton? Answer: The first minds his peas, the
second minds his cues, the third minds his p's and
q's, and the fourth minds his keys and pews.

* * *

"He used to kiss me every time we passed
through a tunnel before our marriage," said the
little woman, with sad reflections.
"And does he do so now?" asked her bosom

friend.
"No; he takes a drink."

All the seats were taken when a neatly dre^e*?.
young girl, evidently a lady's maid, entered the si

The tall youth rose with a polite bow and offere:
her his seat.

"1 hate to deprive you, sir" she said, as she
took it.

"Don't mention it, Miss," replied the young
Chesterfield; "it's no depravity."

* * *

Thomas was an old gamekeeper on Sir Greville's
Scotch estate, says Sir William Kennedy in "Sport
in the Navy." When he was 6 years old he con-
tracted measles and was very ill for a time.

Sir Greville, with characteristic kindness, sent the
old man some hothouse grapes and a pineapple.
The next time the two met, Sir Greville asked
Thomas how he liked the fruit.

"Weel, Sir Greville," answered the gamekeeper,
"the plums was good, but I dinna think much o'

the turnip."
* * *

In an Illinois town that you can't find on the
map, the fire department has an unexcelled record
for conscientiousness and devotion to duty. One
night the church bell clanged out an alarm with
the code taps that indicated "fire north of square."

In instant response the fire department jumped
on his horse and galloped to the rescue. He had
not gone far when a second alarm announced a
second fire, this time to the south. An anxious
citizen, speeding toward his southside- property,
called out to the passing marshal:

"Hi, Jake! you're headed the wrong way!
There's a big blaze to Greening's."
The fireman was no s.iirk. "Keep it a-goin',

Ed!" he shouted. "I'll be over in less 'en ten
minutes!"

* * *

Pat and Mike, who hadn't met for years, en-
countered each other one day.

"Hello," says Mike. "You're lookin' fine. Are
yer workin' ?"

"Shure I am, an' a fine job I have."
"What are yer workin' at?"
"I'm a bill poster."
"A bill poster? Ain't that a coincidence? Shure

I'm a bill poster myself."
' "Now ain't that wonderful! What kind of bills
do ye be bill postin' ?"

"Shure, I'm bill postin' fer a play actress av
the name av Elsie Janis."

"Elsie Janis? Well, well, if that don't beat
all. I'm bill postin fer her father."

"Father? G'wan! You don't mean Elsie Janis's
father?"

"That same."
What's his name, then?"
"Why, Hunyadi Janis!"

Mother: Samuel, where are those green apples
that I left in the pantry?
Samuel: They're with the Jamaica ginger that

was in the medicine chest.
* * *

Carpenter (to his apprentice): "Well, Willie,
have you sharpened the tools?"

Willie: "Yes, all but the 'and-saw, and I haven't
quite got all the gaps out of it."

* * *

Speaking of newspaper clippings—'Infuriated
when informed by her husband that he was about
to desert her, the wife of George Abbott fired
three bullets at him, one taking effect, at Bloom-
ington, 111., yesterday and he may die.

* * *

It happened in Topeka. Three clothing stores
are on the same block. One morning the middle
proprietor saw to the right of him a big sign
"Bankrupt Sale," and to the left, "Closing Out
at Cost." Twenty minutes later there appeared
over his own door, in larger letters, "MAIN
ENTRANCE."

% :£ %

Mrs. Brown could only buy two aisle seats, one
behind the other. Wishing to have her sister be-
side her, she turned and cautiously surveyed the
man in the seat next. She finally leaned over
and timidly addressed him: "I beg your pardon,
sir, but are you alone?"
The man, without turning his head the slight-

est, but twisting his mouth to an alarming degree
and shielding it with his hand, muttered: "Cut it

out, kid, cut it out—muh wife's with me."
* * *

A man traveling westward in a through express
one day last week left his seat in the crowded
dining car just after he had ordered his luncheon.
He went to get something he" had forgotten in the
Pullman.
When he returned, in spite of the fact that he

had left a magazine on the chair in the diner, he
found a handsomely dressed woman in his place.
He protested with all the politeness he could
muster, but the woman turned on him with flash-
ing eyes.

"Sir," she remarked haughtily, "do you know
that I am one of the directors' wives?"
"My dear madam," he responded, "if you were

the director's only wife I should still ask for my
chair."

A woman missionary in China was taking tea
with a mandarin's eight wives. The Chinese ladies
examined her clothing, her hair, her teeth and so
on, but her feet especially amazed them.
"Why," cried one, "you can walk and run as

well as a man!"
"Yes, to be sure," said the missionary.
"Can you ride a horse and swim, too?"
"Yes."
"Then you must be as strong as a man!"
"I am."
"And you wouldn't let a man beat you—not

even if he was your husband—would you?"
"Indeed I wouldn't!" the missionary said.
The mandarin's eight wives looked at one an-

other, nodding their heads. Then the oldest said,
softly:
"Now I understand why the foreign devil never

has more than one wife. He is afraid!"
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Common Electrical Terms Defined
In this age of electricity everyone should be versed in its phraseology. By Studying this page from month

to month a working knowledge of the most commonly employed electrical terms may be obtained.
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Electrolytic
Interrupter

Electrolytic Interrupter.—A device some-
times used in connection with an induction

coil to interrupt the cur-

rent. One type consists of

a negative lead plate elec-

trode immersed in a jar of

dilute sulphuric acid. Near
the plate a glass tube con-
taining mercury and having
a platinum wire at its tip

is suspended. When electric

current is passed through
the acid electrolyte, the cur-
rent is very rapidly in-

terrupted by the formation of gases on the

small platinum electrode.

Electro-magnet.—A mass of iron in which
lines of force have been established by the
passage of an electric current through a coil

surrounding the iron.

Electro-magnet Clutch.—An appliance
usually in the form of a disk which on being
attracted by a magnet facing it adheres to the
magnet, thus imparting motion to the shaft on
which the disk is mounted.
Electro-magnetic Field.—A wire or coil of

wire carrying an electric current creates about
itself a field of force, the presence of which
may be known by bringing iron filings for in-

stance into this field, the iron filings telling

something of the direction and strength of this

field. These lines of force when so created are

called an electro-magnetic field.

Electro-magnetism.—A branch of electrical

science devoted to the study of the relations

of a field of force to the current used to pro-

duce it, and also given over to the investiga-

tion of the effect of this magnetism or force

upon various substances. Specifically used to

refer to magnetism produced by an electric

current.

Electrophorlts.—A n i n -

genious instrument devised

by Volta in 1775. A round cake
(B) of shellac or sealing-wax,

a wooden disk (A) covered
with tinfoil and a piece of

woolen cloth, or cat fur

constitute the outfit. Rub-
bing the cake with the fur

negatively electrifies it.

Placing the wooden disk

insulated by its glass handle
upon the cake results in an
electrification as shown (2).

Touching the disk frees the

negative or repelled elec-

tricity (3), leaving the con-
dition shown in (4). Electrophorus

Electoplating.—A process of depositing a
metal coating upon the prepared surface of an
object by suspending the object from the cath-

ode of a plating solution, placing a plate at

the anode like the metal deposited in the elec-

trolyte and turning on the current. Low
voltage direct current is used.

Electropoion Fluid.—The depolarizing fluid

used in zinc-carbon cells such as the Grenet.

One formula by weight is as follows: One part

of potassium bichromate in ten parts of water
to which 2y2 parts of sulphuric acid should be
gradually added. Another formula: To three

pints of water add five fluid ounces of con-

centrated sulphuric acid, then add six ounces
of pulverized potassium bichromate.

Electroscofe.—An apparatus for telling the

presence of an electric charge and for de-

termining whether it is positive or negative.

In one type two gold leaves are hung in con-

tact with each other from the end of a con-

ductor. When excited by the nearness of a

charge of electricity they diverge. The leaves

are enclosed in a glass vessel so that the air

will not affect their action.

Electrotherm.—A term applied to the ordi-

nary heating pad in which an asoestos mat
containing resistance wire is the heating ele-

ment.
Electrostatic Attraction and Repulsion.

—The attraction and repulsion of statically

charged bodies. Two pith balls suspended by
a silk thread are often used to illustrate the

law that similarly charged bodies repel each

other and oppositely charged bodies attract

each other.

Electrostatic Induction.—If a glass rod

rubbed with silk be brought near an insulated

conductor such as a tinfoil covered globe the

portion of the globe nearest the rod becomes
negativelv electrified, while the portion far-

thest from the rod holds a repelled charge of

positive electricity. This distribution is

brought about by electrostatic induction in ac-

cordance with the law that like charges repel

each other and unlike charges attract.

Electrotype.—The reproduction of a form
of type by taking the impression in wax upon
which plumbago is then sprinkled or brushed
over, after which the impression is electro-

plated.

E. M. F.—An abbreviation for "electromo-

tive force/'

End Connectors.—Copper plates used to

connect the armature bars in a "bar armature."

Equator of Magnet.—A point in the masr-

net where it exercises neither the power of

attraction nor repulsion. A point of no polar-

ity or a neutral point.
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Light and Power for a State
By FLORENCE L. CLARK

Some ten years ago J. R. Du Reimer of

Glenwood Springs, Colorado, returned
home from a trout fishing expedition up the

Grand River, went into his woodshed and
hunted out an old cracker box. He split up
the box with an axe and tucked the pieces

under his arm. Then he tramped back up
the river. When he reached the part twelve
miles from Glenwood Springs where the
red rock walls of the

canon rise most high,

most perpendicular,

and the river comes
raging, frothing, roar-

ing through the nar-

row space between
them in the "Rapids of

Shoshone," he stepped

off a claim up the

right side of the

canon and drove in

his stakes at the four

corners. A year later

he fashioned a water
wheel and placed it in

the rapids alongside
his claim.

That was the
meager beginning.

The colossal outcome
is the Shoshone
power plant whence
a current of electric-

ity pressed on by a

hundred thousand
volts now flows over
the mountains to the

LOWER END OF THE MOUNTAIN BORE
THROUGH WHICH THE GRAND

RIVER FLOWS

north, south, east and west throughout the
state of Colorado, carrying light to scores
of cities and towns and power to hundreds
of rich mining camps.
Go to Denver. Watch the streets flash

forth light at dusk and know that in part
it happens because the waters of the Grand
are pounding on the turbines at Shoshone
200 miles away. Go to Leadville, the high-

est modern city in

the world. Watch the

tram cars come whiz-

zing out of the tun-

nels of Silver Moun-
tain, see the electric

hoists slip up and
down, watch the livid

streams of metal run-

ning in the smelters,

hear the beat, beat of

the mills and know
that the motive power
of it all is flowing up
the mountain from
that same Shoshone,

Go to Breckenridge.

Follow down the trail

through old French
Gulch, renowned in

early placer days. See
there huge, queer
boats stretch out gi-

gantic steel arms and
lift up whole sections

of the bed of the

river. Watch them
shake out gold and
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know that here is placer mining on an im-

mense, new scale because the wires from

Shoshone have been carried down that way.

Go to a hundred other places in Colorado

and inquire whence the light and power ior

a multitude of things, and "Shoshone is

the unvarying answer.

To generate this great power of bno-

shone the Grand River a short time ago

was taken out of its canon bed and carried

.for two and a half miles through a bore in

"the mountain. Picking a river up from its

bed and setting it down in a channel of

their own making has become a rather com-

mon pastime of engineers, yet, the diver-

sion of the Grand was for several reasons

a unique as well as a titanic undertaking.

wall parallel to the river. The lower end

of it was brought to the surface just below

the rapids 165 feet up the side of the canon.

A power plant was built on the river bank

below the terminus and the two pipes of a

diameter equal to the width of a fair-sized

room were laid between it and the end of

the bore in the mountain.

The Grand River now leaves its channel,

a part of it in high water times, most all of

it in the low water season, and races through

this tunnel at the rate of 1,300 cubic feet a

second in a solid volume sixteen feet high

and twelve feet wide. After tearing along

for two miles and a half in the black depths

of the mountain, it comes to the surface,

plunges down the immense pipes to the

INTERIOR OF THE SHOSHONE GENERATING PLANT

In order to accomplish it, the solid rock

walls of one of the deepest canons in the

world had to be tunneled through and the

work of the tunnelling had to be done with

nothing but perpendicular walls and a wild

river as a base of operations.

A dam was placed across the Grand above

the rapids and the bore through the moun-

tain was begun at that place. The tunnel

was cut from there down through the canon

power house, strikes the 9,000 horsepower

turbines with a velocity of several miles a

minute, and, having generated enough

power in the striking to light a state, it re-

turns to its wonted course to irrigate a great

valley some miles below with those same

waters.
.

Great an achievement as the diversion ot

the Grand River was, the transmission of

the electric power out of the canon over the
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mountains throughout the difficult regions-
of Colorado was a greater achievement.
Here the Central Colorado Power Company,
owners of the Shoshone plant, were pio-

neers. In carrying power to Denver the
wires cross the Continental Divide and two
other mountain ranges at altitudes varying
from 12,000 to 14,000 feet. Argentine Pass,
the highest point touched, is but a few hun-
dred feet lower than the top of Pike's Peak.

highest altitudes to be used in case of
trouble on the main lines.

The system is safeguarded in other ways.
In fact the company boasts that it has the
best protected plant in the world. The
works at Shoshone are only a part of its

property. At Boulder, Colorado, a hundred
miles east of Shoshone, is another power
plant only a little less in size than the one
at Shoshone. If the Shoshone plant should

SAFEGUARDING WIRES FROM LIGHTNING IN THE MOUNTAINS

The steel towers which support the wires
literally hang on the upright sides of ca-
nons, are silhouetted here and there against
the sky on the crags of precipices and not
seldom are buried deep in snow. In one
place there is a span of more than a half
mile between towers.

_

Added to the difficulty of building the
lines was the other greater difficulty of car-
rying an electric current of great voltage
through such altitudes. In order to do this
the company was obliged to devise and con-
struct numerous ingenious protective con-
trivances. One of these is the queer look-
ing lightning arrester which may be seen
frequently along the system. The wild play
of lightning in the mountains during storms
is guarded against by these arresters. Be-
cause of the practical impossibility of doing
repair work in the mountains during the
winters, emergency lines were put up in the

fail at any moment, power from Boulder
could be transmitted to every part of the
system. Should a break come in the middle
of the system, electric current would flow
from the Shoshone and the Boulder ends of
the line up to the break, causing no loss of
service. This is possible because of the lo-

cation of the Boulder plant on the east side
of the Rockies, whereas the Shoshone plant
is far down on the western slope.

Besides these hydro-electric plants at Sho-
shone and Boulder, the company has a third

plant at Leadville where electricity is gen-
erated by steam. If need arises this can
take the place of Shoshone in supplying
power to the mining region in and around
Leadville.

The company is gradually extending its

lines and supplying larger and larger areas

of the state with light and power. Yet, not

content with its present wide usefulness, it
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HAULING ORE OUT OF THE WELLINGTON MINE BY ELECTRIC LOCOMOTIVE

anticipates adding another source of great

power in the near future.

By the time the day arrives when the last

bit of electricity that can be generated at

Shoshone has been marketed, another trans-

mission line will leave the Canon of the

Grand under even greater voltage than the

one from Shoshone. It will come from

several miles higher up the canon. There

the company is about to erect another plant

in part similar to Shoshone but with an ad-

dition of enormous value. An immense res-

ervoir will be a part of the new plant. In

this the waters of the Grand will be stored.

Work is already begun on this project.

When it is completed the company will be

ready to send its lines into the most inac-

cessible parts of Colorado.

What this conversion of the hitherto un-

used energy of the Grand River into a public

PLACER MINING ON AN IMMENSE SCALE WITH ELECTRIC POWER
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utility means to the state of Colorado can

scarcely be overestimated. Steam power

owing to the cost of hauling coal over dif-

ficult mountain railroads is extremely ex-

pensive in many localities in the state. The
substitution of cheap hydro-electric power

for this expensive steam power has been a

distinct benefit to many communities. In

some places they rejoice over a coal bill cut

in half.

In the mining regions it has proved a

veritable boon. Profit and loss in mining is

largely a matter of cost of power. The in-

troduction of cheap power from Shoshone

has made possible cheaper mining, cheaper

milling, cheaper smelting. This has given

a great impetus to mining activities. Closed

mines have been opened, new ones opened

up and low grade ores heretofore consid-

ered profitless are now being handled with

profit. Thousands of miners and their fam-

ilies are reaping the rich benefit.

Electric Autos Guard Convicts

In choosing self-propelled vehicles for

their fire departments, one city after an-

other is adopting electromobiles even for

Ht**9-mim-t

/% *H*
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TOWER ON
LINES

THE MOUNTAIN

LINE THROUGH THE REGION OF PERPETUAL
SNOW—ARGENTINE PASS

trucks carrying steam or gasoline driven

pumps. One of the chief reasons for this

choice of storage battery propulsion lies in

the fact that an electric vehicle is always

ready to start instantly. There is no delay

In cranking* up an engine, adjusting spark

plugs and oil supply, or the like—merely

the avoidance of possible delays in starting

IS a factor which counts for electrics

wherever vehicles are apt to be called out

in emergencies. This is the reason why
electric automobiles were chosen for guard-

ing the road gangs sent out from the Illi-

nois State Penitentiary at Joliet. There

the guards in charge of each gang of men
are supplied with an automobile with which

they can speed along the highway in pur-

suit of any convict that might make a rash

attempt to escape. Ordinarily, the guard-

ing auto is stationed at some fixed point on

the road for many hours at a time and the

continued chugging of a gasoline engine

would be a costly nuisance, while any de-

lay in starting the machine might give a

daring convict a chance to escape. The.

instantaneous starting of the storage bat-

tery vehicle makes this by far the safer for

the purpose.



Ghostly visitants have no place in my
comprehension. They are, to me, but shad-

owy escorts of minds exalted by religious

fervor or dominated by timidity. Still, we

are all prone to ascribe to the supernatural

any phenomena the nature of which we do

not understand ; and in these days of famil-

iar ether ripples, of disembodied electrons

and invisible light, none but a thoughtless

or ignorant man would say that anything is

impossible. There is a lot of truth in Hans

Brietmann's remark that "if you have

learned to pelieve you haf learned some-

dings."

Some of my friends, men who know me

and my fancies, smile at the story and put it

down to the psychological ; others, more fa-

miliar with the wonderful realms of science

and the mysteries of radiant matter, have

attempted many ingenious electrical ex-

planations. As for me, I bear in mind that

we know nothing of the something that

leaves the body at death; that it may be

highly attenuated matter, or electric charges

—electrons—from the atoms. Surely, such

an assumption is not unreasonable. Given

this as a starting point, and supposing the

energy, the soul, the electric charge—or

whatever you like to call it—to retain some

of the individual's will, then the solution be-

comes less difficult. However, the reader

must judge for himself.

It was one warm night in August. The

yacht glided slowly through the long rolling

billows of the Ca/ibbean sea, and from a

cloudless sky the starlight streamed like a

celestial aurora, lighting the water, not with

the white intensity of moonlight, but with

a dim silvery glimmer that shimmered and

sparkled on the tops of the waves and

glossed the dark depths between with a

pearly opalescence. Such a night the gods

loved—a night for dreams and fancies.

Suddenly, above the throb of the engines,

the sound of hurrying footsteps reached my

ears; a sound unlike the measured tread of

the watch or the pattering feet of the

sailors. It was a sharp, nervous pace, like

one mentally agitated. It proved to be

Mearson, the wireless operator.

"There is something wrong, sir," he said

in a voice that trembled a little. His face

was pale, his eyes staring.

Mearson was a young, curly-headed New
Englander, bright, efficient and the last man

one would accuse of nervousness.

"Wrong! In what- way?" I asked.

"I don't know, Mr. Everett. Maybe you'll

think I'm crazy, but there's somebody in the

wireless room—someone you can't see or

hear. I felt him touch me."

"Sit down, Mearson," I said, indicating a

deck chair, and touching the button at my
back. When the steward appeared I or-

dered a bromo-seltzer. "Now," I added, as

he swallowed the sedative, "tell me all about

it."

"It was this way," he explained, more at

his ease now. "There wasn't a thing in the

air, not a stray wave or atmospheric static.

The message you got from San Domingo at

six o'clock was the last disturbance of the

instruments. I was standing near the door

when I felt something pushing, like a heavy

wind on your back when you're walking.

At first I thought it was a sudden breeze,

but there wasn't a breath of air stirring.

Anyway, I shut the door and walked to the

instruments. I had no intention of sitting

down, I was just trying to think. Suddenly,

the Thing took hold of my shoulders and

pressed me into the seat. Then it kept jab-

bing at my hand, pushing it in the direction

of the receivers. I wasn't exactly fright-

ened, I didn't know what to make of it, so I

thought I would experiment by moving to



POPULAR ELECTRICITY -187

the door. If the Thing objected, then I

could be sure about what it was after, and I

felt a bit obstinate. Well, it objected all

right. No sooner had I got half way to the

door when the ghost, or whatever it was,

hit me on the chest with a force that shot

me right across the cabin like a cork. That

settled me ; I took the hint and clapped the

telephones to my ears. There wasn't a

sound, and I said so aloud. Maybe it was
imagination but I thought I heard a sigh

;

anyway the ghost didn't bother me any

more, so I came here."

"What time did the visitation occur?" I

asked.

"Nine-thirty, exactly. I made a note of it

on the sheet."

My first impression, to attribute Mear-

son's experience to a temporary lapse, I

dispelled on looking at his strong, rational

face. Seeing my glance, and probably

guessing what was passing in my mind, he

smiled, and suggested that the ghost would

probably come again, in which case it would

be as well if I was present.

"Very well," I laughed, and in a few min-

utes we were in the wifeless room. Every-

thing looked normal, the receiver was silent

and no sign of the unusual appeared. The
minutes passed while we smoked in silence

until at two bells I suggested to Mearson
that he should go to supper, as he and the

first officer were in the habit of taking a

light repast before turning in. No sooner

had he gone than an amazing thing hap-

pened. Why I should have taken the oper-

ator's seat, fastened the receivers to my
ears and listened, I do not know, though in

the light of what took place it seems impos-

sible that it was a mere whim. The tele-

phones were hardly clamped into position

when I started in amazement. A voice was
talking on the aerial ! In sad, low tones and
trembling with anguish it came from some-
where in the vast expanse of ether. It was
the voice of a woman, reciting, as if from
memory, portions of the service for the

Burial of the Dead.

"I am the resurrection and the life. . . .

He that believeth in me, though he were
dead, yet shall he live We brought

nothing into this world, and it is certain we
can carry nothing ont In the

midst of life we are in death We
bring our years to an end, as if a tale that

is told."

Then all became still. I heard nothing

except the voice of the sea at night and my
quickened breathing. Perplexed, almost

frightened, I tried to collect my thoughts,

tried to think the matter out. That the

voice was a woman's admitted of no doubt

;

that she was suffering was obvious. No
one could simulate such sorrow. Had we
been near an experimental wireless station

I could have understood the ether vibrations

energizing our aerial, for the yacht's instal-

lation was new and the series connections

of the Artwell system perfectly adapted for

the receipt of short distance wireless tele-

"There is something wrong, sir," he said

phony. But under the circumstances of our

position that theory was untenable. Then,
again, there was the experience of Mearson.
Perhaps the two things were connected

;

perhaps, but my musings were interrupted.

Mearson, in a state of intense excitement,

entered.

"Better come on deck," he said quickly.

"The man at the wheel refuses to stay at his

post ; he says there's a ghost aboard. Yes,"

he added as he saw my look of inquiry,

"Yes, it's the same. The Thing is interfer-

ing with the steering."

Outside, the Captain's voice was raised

in angry protest. A burly, shaggy man
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from the Clyde banks, Captain MacDonald

was the last man on earth to be affected by

fear of the supernatural. As I neared the

pilot-house I saw the steersman cowering in

terror.

"Cap'n," the man said appealingly.

"Cap'n, man and boy I've been at sea 20

year and more, and never disobeyed an or-

der. I'm not skeered at any living man, but

I draw the line at spooks. I tell ye, Cap'n,

there's a ghost aboard and it wants to

change the ship's course. It shoved an' hit

me 'till I couldn't hold the wheel."

'Aw weel," answered the scornful skip-

per, lapsing into the dialect as he was wont

under excitement. "Gang below and send

the bo'sun to tak' yer place. It's a feckless

sailorman ye are, scairt o' speerits. I'll ha'

no mon at the wheel o' my ship wha' speirs

things like a muirland gillie."

When I entered the pilot-house, the Cap-

tain, at the wheel, was bringing the ship

back to the course from which in his terror

Johnson had deviated. We were headed

S. 5° E., making direct for Willemstadt,

Curacao, where we expected to fetch up

next day. With a final glance at the com-

pass MacDonald looked up at me and

smiled.

"What do you think of that, Mr. Ever-

ett?" he asked in his accustomed English.

".A sober-headed sailorman like Bill John-

son getting an attack of nerves. He says

that a ghost is trying to steer the boat."

"I don't wonder, Captain. Such a night

as this is enough to play pranks with an

imaginative man."

"That's it—imaginative—that's just the

word. But a sailorman has no kind of

right to an imagination when the wheel's in

his keeping, though I'll grant you that^ a

night in southern waters all lit up with

stars and no moon is enough to put fancies

in one's head. I remember
—

" The Cap-

tain's voice ceased abruptly, a look of in-

credulity came to his face; then it changed

to bewilderment, and finally, as his eyes en-

countered mine, to one of utter amazement.

With muscles corded and strained like a

wrestler opposing the pressure of his antag-

onist, he drew a deep breath and put out all

his strength in a mighty effort to control the

wheel. Then, I knew he was struggling

with Mearson's unseen Thing. With an

oath he braced his feet against the locker

and bore down on the spokes, forcing them

downward. But his victory was but mo-

mentary; slowly the spokes rose until they

resumed the normal condition desired by

the uncanny visitor.

"Better give it up, Captain," I suggested.

"We will steer the course the ghost indi-

cates and see what it all means."

"No, sir," protested the perspiring skip-

per. "With your permission I'll fight this

thing out. I'll take back all I said about

ghosts, though."

With that he resumed the struggle by

climbing on top of the locker from which

position he threw his whole weight on the

wheel, swinging it over until his body was

almost horizontal. I could see that his huge

bulk was being pressed upwards by the

Thing underneath.

"There!" he exclaimed exultingly, the

wheel being where he wanted it, "that

shows the limit of the ghost's strength. I've

got him beated."

The words were hardly out of his mouth

when the Thing suddenly withdrew his

pressure and the Captain fell heavily to the

floor, half dazed and muttering profane ex-

pressions of surprise. The wheel, uncon-

trolled now, swung around. Then the

Thing transferred its attentions to me. I

can scarcely describe the sensation pro-

duced. Mearson's simile of a strong wind

hardly suited; it was more like a mass of

sluggish moving water thrusting me in the

direction of the steering gear.

Obedient to my powerful foe I took my
place at the wheel. I felt as though I was

enveloped in an impalpable mist—a sort of

ultra-gaseous stream like that felt in the

neighborhood of a strong static machine.

Mechanically, I put the wheel over, and as

the yacht swung about I felt a tingling sen-

sation in the muscles of my right arm. This

continued until we were headed almost due

west. Then a curious thing happened; the

tingling ceased and started in the other

arm! Acting on the prompting I reversed

the wheel slowly, watching the compass as

I did so. As the needle came to 12 west of

south the muscular tremors ceased. Out of

curiosity I deviated slightly from this course

and instantly the pricking recommenced,

now in one arm, now in the other, accord-

ing to the position of the needle.

"The course our insistent visitor wishes

us to steer is 12 west of south. Where

will that bring us to ?" I asked the Captain,
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who stood at my side, awed and thoroughly

subdued.

"Between Guajira and Paraguana penin-

sulas," he replied, after consulting the

chart. "Yes, right into the Gulf of Mara-

caibo. I'll be hanged if I know what to

make of it."

"Well, we'll soon find out; we'll go there

and see what it all means," I answered as

the bo'sun entered.

Not wishing the Captain or the operator

to know about the voice I had heard, and

half thinking it was, after all, a dream, I

told Mearson I proposed spending the night

in the wireless room, and suggested that he

use other quarters.

"Guess I'll stay on deck and see what

happens in the night," he said, leaving me

at the door.

Sitting in the operator's chair, I listened

to the receivers. An hour or more passed

without a sound from the ether. Somehow,

the words of the burial service worked on

my mind and I felt sure I should hear more.

About midnight, when half asleep, I started

up. The telephones were silent, but a feel-

ing of fear took hold of me. Then, without

the slightest warning, I heard a woman's

scream of terror; the cry of a woman in

fear and horror. With a beating heart I

strained my ears to listen, and as I did so I

became sensible of an increased motion of

the yacht. The engines pounded and

strained under a full head of steam, and

everything in the cabin shook under the

stimulus. Rushing to the deck I clambered

to the bridge.

"It's no use," said the skipper as he saw

me. "That devil's taken charge of the en-

gineroom and the stokehold. He scared the

life out of the stokers, made 'em fire up all

the furnaces would hold, and half killed the

second engineer before he got him to open

wide the throttle. Lord ! It's as black as

Egypt's night now the clouds have come,

and we're going eighteen knots. I'll have

to stay on the bridge."

"When shall we make the coast?" I

asked.

"Noon. Suppose we must go there ; noth-

ing else for it as I see," he said gloomily.

"Yes, we'll go there. Keep a good look-

out and let me know if anything new takes

place. I'll be in the wireless room."

And so, throughout the night, the anxious

crew obeyed the ghostly monitor's instruc-

tions, while I, while the yacht rushed

through the darkness guided by the invisi-

ble hands, passed the slow hours in the in-

strument room listening closely. Half

asleep, half awake, I waited for the dawn.

At five I rang for coffee. I was looking

through the open door, watching the sun

rise from the sea, when the woman's voice

came again. This time it was clear and

composed; the quality of intense grief was
absent, and in its place was a note of resig-

nation—as if the owner had settled into a

passive state. Yearningly, it said

:

"Why, if the Soul can fling the Dust aside,

And naked on the Air of Heaven ride,

Were't not a Shame—were't not a Shame
for him—

For him—for him—

"

The voice paused and repeated "for him"

many times in an effort to recall the remain-

ing words. Then it added :

"Oh, bother; I've forgotten."

Unconsciously, I shouted

:

"Were't not a Shame for him,

In this clay carcass to abide."

Then all became quiet. No more of Omar
Khayyam, no more words ; all was still.

Tired out I fell asleep.

At one o'clock the steward woke me up.

The mist had blown away, he said, and the

Captain had sighted land. From the deck I

saw it, a streak of hazy blue, evidently- an

island.

"It's the Isle of Serpents," volunteered

the skipper. "I wish that devil would let

up on the speed as there are lots of rocks

about. But I must say he steers well.

Mearson's at the wheel, the crew are scared

to touch a spoke."

The place was about a thousand feet long

and thickly covered with tropical jungle,

except at the spot toward which the Captain

and I headed the boat. There a small beach

lay on the side of a lagoon into which

trickled a stream of fresh water. We had

no sooner pulled the boat up on the sands

when the Thing took hold of me and pushed

me up the beach. ^ r
Bering, and in a

great state of excitr a I ran towards a

mass of weed-covered rock, the Captain fol-

lowing at my heels.

I stopped abruptly. There, sitting with

his back against the rock, was a man, his
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head sagging forward, and his arms spread

stiffly one on either side.

"Good God ! a corpse !" cried MacDonald,

raising the dead man's hand. He was quite

right, it was a corpse, but my attention was

arrested by something very different. Near

by stood a clump of palms and on the sand

under their shadow lay a woman. Even as

I ran I could see that she was young—al-

The strong light, now that the disarray "of

chestnut hair was removed from her eyes,

awakened the sleeper. Without the slightest

expression of surprise, in a voice as matter

of fact as if she were expecting us,—though

the look of relief, of pleasure that came to

her face as she saw us made up for her ap-

parent indifference,—she said :

"Oh, at last ! At last you came for me."

'

m

\

'For a moment I thought that she was dead"

most a girl, I thought, as I noticed the lithe

outline of her body clad in a shrunken serge

suit. The evaporating sea-water had left

little trains of white salt in the folds and

creases. For a moment I thought that she

was dead, but as I brushed away the dark-

brown tresses of hair from her face, I knew

that she was alive and very beautiful. With

her arm for a pillow, the sand her couch

and the shadow of the palms her covering,

she breathed deep in sleep.

"Puir lassie, and her father deid," the

skipper exclaimed with moist eyes. He did

not mention the ghost, and indeed I had for-

gotten all abourbr" ^'rcumstances that had

befcft responsible" > riiging'us to the res-

cue. It did not need a second glance to

know that the girl and the dead were father

and daughter. The resemblance was too

striking.

<<i

'You—you expected us?" This from me.

'Of course," she said with a smile that

faded into a look of sorrow. "Before he

died father promised that he would send

help."

I started, but MacDonald patted her cheek

and helped her to her feet. "Come, lassie,"

he said kindly. He had daughters of his

own. Neither would he allow her to talk

more than was necessary, and I saw the

prudence of his precaution for the girl was

weak from worry and exposure. Little was

said as the sailors dug the grave, and as I

read the burial service from the Captain's

prayer book, Margaret Willoughby leaned

on the old man's arm.

That night, while the yacht ploughed her

way for home and the girl had retired to

her cabin, MacDonald joined me on the

moonlit deck. Curious and interested as I
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was, naturally, her grief so recent, I had re-

frained from asking questions, content to

wait a more propitious moment. But the

Captain, serene in his years, had, as he put

it, been comforting the poor lassie.

"She was in a small sailboat with her

father—he is, or was, John Willoughby, the

naturalist. Her mother died when she was
a child and he has been father and mother

both to her ever since. She's been all over

the country with him, helping him in his

work. There was a squall the day before

yesterday and their boat piled up on the

reef off Serpent Island. While the father

was swimming ashore, holding her up with

one hand under her armpit, a big wave
caught them. The girl landed on the beach

sand, unhurt, but her father came down on

that hog-back rock. It must have been a

terror of a wave for it dropped him hard

and broke his back. Then he fell where we
found him, sitting up. He wasn't quite

dead and whispered as she kissed him that

there must be some way of sending her

help; that he would die with that intention

fixed on his mind and would find some way
to rescue her. And she believed him, the

dear thing."

"And what do you make of it?" I asked.

"Make of it ! Why it's as plain as a pike-

staff. John Willoughby's soul was the ghost

and he made us come to the island."

I did not tell the good Captain of what I

had heard over the aerial ; I let him remain
content with his explanation, which, so far

as it went, must have been right. Nor did I

mention it to Miss Willoughby when, in

New York, I took her to my mother. But
two months later, while we were on our
honeymoon in Italy and looking at the blue

sea from the terrace of the hotel, I asked:

"What made you scream that night on
the island ?"

My wife turned her wonderful eyes to

mine. "I was thirsty, I went to the stream
for a drink and stepped on a snake. But
how do you know ? I never mentioned it."

"And you recited the burial service," I

added.

She looked at me in alarm.

"Also the 'Why, if the Soul can fling the

Dust aside,' verse of Omar, but you faltered,

uncertain of the finish, after the words 'for

him.'
"

"Ah !" she said, staring at me in amaze-
ment, "so you know of that, too."

Night had fallen before we finished talk-

ing of the mystery. And as we turned from
the last look at the silvery, azure Mediter-

ranean, she turned to me with a smile and
said

:

"The eternal Saki from that Bozvl has

pour'd

Millions of bubbles like us, and will pour

When you and I behind the Veil are past."

And my wife is right.

Electric Vehicles Less Hazardous

As pointed out by the committee on elec-

tric vehicles of the National Electric Light

Association, the liability insurance compan-
ies are beginning to realize the difference

between a gas car and an electric. The
difference in speed of the two should make
a material difference in rate. The com-
mercial gas car can run, and often does

run, twice as fast as the electric. The
gasoline pleasure car frequently makes from

45 to 60 miles an hour, while the maximum
speed of the pleasure electric car is between
20 and 25 miles. The electric is under per-

fect control, and its freedom from extra

levers, intermediate gears, etc., makes it so

simple of operation that, in case of emer-
gency, the operator does not become con-

fused as to which operation to perform.

Because of the lower speed, when collis-

ions occur, the impact is less severe and the

damage consequently slight. The heart of

the machine, the motor in the electric, is

under the car and out of harm's way, while

the engine in the gas car is in front and
subjected to serious damage when a col-

lision occurs. Absence of inflammable fluid

in the electric makes a fire practically im-

possible. The fire insurance companies
recognize this latter feature, and allow elec-

tric trucks on wharves, docks, in sheds and
warehouses, where the gas truck is prohib-

ited.

The freedom from fire in a garage which
is strictly electric, as compared with a gaso-

line garage, is almost self-evident, and the

fire insurance companies are -'beginning to

make a rate accordingly. The electric

vehicle is no more hazardous from a fire

standpoint than the horse and wagon, and,

in fact, probably less so, for, with the elec-

tric vehicle, there is no inflammable hay
stored to feed the flames when once started.



The Gas-Electric Motor Car

Many of you no doubt, in traveling about

the country, particularly in the Western and

Southern States, have sometimes seen a

strange appearing car drawn up at a way-

side station or scudding along over the

steam railroad tracks moved by some un-

seen power. This car looks very much like

the usual electric interurban car. Your

curiosity is excited, however, from the fact

that there is no trolley or third rail visible

from which to secure electric power and,

moreover, there is no smoke stack or boiler

and you rightly judge that it cannot be

driven by a steam engine.

Upon inquiry you find that it is simply

another of the economic outgrowths of mod-

ern railroading. It is a gas-electric motor

car that has been developed in the last few

years to fulfill a specific need in railroad

operation. By gas-electric car is meant

one which carries a gas engine to drive an

electric dynamo, the latter, in turn, fur-

nishing current to drive the motors which

operate the car after the manner of the

ordinary electric interurban. "What is the

use of having such a car?" you ask, "and,

furthermore, if it is necessary, what is the

use of going that roundabout way to trans-

mit power to the wheels? Why not have

the engine drive the car direct?"

To begin with, the usefulness of the car

becomes apparent from the cheapness of its

operation as compared with a steam train

with its locomotive, tender and additional

cars. On branch lines, for instance, where

the traffic is so light as to make frequent

service with heavy trains unprofitable or

even a losing proposition, the gas-electric

with its one man operation and economical

fuel consumption is used to advantage.

Also on through lines, it is frequently used

for local passenger traffic between adjoin-

ing towns on the line. It has still another

advantage, namely, it can jump over from

steam lines to electric lines if necessary for

any special, service.

As to the advantage of using the electric

drive, this becomes apparent from a little

study. By transmitting the energy of the

gas engine to the wheels through the agency

of electricity all direct mechanical gearing

is done away with, and the electrical trans-

mission is not approached, for reliability,

by any mechanical drive known.

With the electric drive the engine always

turns in the same direction and no compli-

cated reversing gear is necessary on the
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ENGINE AND DYNAMO WHICH DRIVE THE GAS-ELECTRIC CAR

engine. To reverse the car the engineer

simply throws the electric controller handle

over and reverses the motors.

The electric drive admits of the engine

being entirely above the floor line of the

car where it is flexibly supported and free

from dust and dirt. All its parts are also

under the immediate observation of the op-

erating engineer. The engine also operates

always at its normal speed, which is most

economical, regardless of the speed of the

motors and the car.
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OPERATING EQUIPMENT IN THE GAS-ELECTRIC CAR

On accelerating the car, the electrical

method of control furnishes what is equiva-

lent to an infinite number of gear ratios,

but without changing gears. Moreover, the

electric generator furnishes electric lights

and pumps air for the air brakes.

The two illustrations herewith give a very

good idea of the engine and dynamo ar-

rangement of the General Electric type of

car and also show how the operator sits at

his ease and by the manipulation of a few

simple levers has complete control of his car.
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Ditch Digging With Dynamite

Along with other uses which have been

found for dynamite, as a creative rather

than a destructive force, and probably most

surprising of all, is the use of the lower

grades of explosive for blasting out ditches

and draining swamps and flooded farm

lands. Within the last few months a

series of interesting experiments in ditch-

ing with dynamite were carried on at the

Rhode Island State College and proved

very successful. It has been found in

ditching that it is impracticable to set off

the explosive and obtain the desired

effect without the use of the electic

current so that when the current is turned

on all of the cartridges which have been

planted along the desired route of the trench

are set off at precisely the same instant.

The depth of planting of the cartridges

determines the depth of the ditch wanted,

and the cartridges are usually planted three

or four feet apart, depending somewhat

upon the soil conditions encountered. In

the electrically controlled blasting fuses

there is not the same danger that there is

with the ordinary hand lighted time fuse,

and in practical experiments it has been

shown that the results in ditch digging

with the explosive are far superior when

the entire charge is exploded at the same

instant and the water is released at once

with a gush which allows it to wash away

the loose dirt and cut the channel of the

ditch deeper and deeper.

In setting in the cartridges a hole was

made with a crowbar and a wired cartridge

inserted with the aid of a broom handle.

Each of the holes was similarly filled and

the wires connected up in series. When the

last cartridge is connected to the final half

pound stick, a lead wire from the portable

magneto is attached to the first and last

cartridges, thus making a complete circuit

through all of the charges through which

the exploding current from the magneto

must travel.

When the charge is exploded the current

sets off the cartridges by the melting of an

infinitesimal quantity of platinum in the

form of a bridge over the fulminate of mer-

cury detonating cap and the entire ditch is

opened up in an instant. One of the pic-

tures shows the ditch after the explosion

and just as the water is beginning to find

its way through the newly opened trench.

DYNAMITE CARTRIDGES READY FOR
DITCH DIGGING

PLANTING THE CARTRIDGES
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AFTER THE BLAST



Mineral and Buried Treasure; Can
They Be Located Electrically?

By ALFRED WILLIAMS

Much, very much, nonsense has been
written on this subject. The patent office

records disclose a bewildering mass of speci-

fications, some highly scientific, some simply
ingenious, others ridiculous to the point of
humor, but all interesting in proving the
fixed idea in inventors' minds that electrical

discovery of hidden wealth is possible. And
when one considers the many physical and
chemical properties of metal in the earth's

crust, it seems as if there must be a means
of detecting its presence other than by vis-

ual observation or geological inference.

The search for buried wealth and mineral
probably exercises a greater fascination
over the human mind than most branches of
labor; and it is in no way surprising that
from early Biblical days the divining rod
and other psychological appliances have
flourished.

The discovery of electro-magnetism by
Faraday in 1820 afforded a basis for ra-

tional experimentation, and in 1830 a paper
entitled ''The Electro-magnetic Properties
of Metalliferous Veins in the Mines of
Cornwall," was communicated to the Royal
Society by Mr. Robert Were Fox of Fal-
mouth, England. Using a crude galvanom-
eter made by a magnetic needle 3.5 inches
long, suspended between 25 turns of

wire coated with sealing-wax, Fox found
that when he earthed one end of his wire to

a copper plate buried in the soil, and con-
nected the other wire to the metal in the
veins, the galvanometer needle showed a
considerable deflection. Further, he found
that the deflection was proportional to the
mass of metal in the vein. By attaching his

electrodes to various points of the mine he
was able to tell if any two masses of min-
eral connected with each other. In other
words, he converted the ore bodies into

earth batteries, the ere, always highly elec-

tro-negative, acting as the positive element
of the battery. Summing up his experi-

ments he remarked, "Hence it seems likely

that electro-magnetism may become useful
to the practical miner in determining with

some degree of probability at least, the rela-

tive quantity of ore in veins, and the di-

rections in which it most abounds."
Eliminating the many devices based upon

the absurd supposition that a mixture of
metals, when dissolved in mercury and
placed in a dark box suspended from the
seeker's hand by a string, will turn around
so many times for gold and silver, vibrate
vigorously in the presence of lead and cop-
per, and almost shout on approach to dia-

monds, we have the following theoretically

possible methods: (1) resistance measure-
ment; (2) magnetism; (3) electro-magnetic
induction, and (4) underground wireless.

Resistance.—Based upon the assumption
that a body of metal will cause a drop in re-

sistance of the earth immediately above,
many inventors have brought out adapta-
tions of the Wheatstone bridge, the po-
tentiometer and the galvanometer. In this

case the operator makes careful measure-
ments of the earth at various places in the
geological area under investigation, and
finding what he considers to be an average
specific resistance, he probes about in the
hope of finding a spot of marked diminution.
Then, provided that the area of decreased
reading extends as a narrow elongation, he
assumes that underneath there exists a vein
of high conducting power. Under ideal con-
ditions, the soil being absolutely homo-
geneous, the vein uncapped and the distribu-
tion of moisture even, it is, theoretically,

possible to locate a mine by this means. I

say theoretically, because under mining con-
ditions these ideal conditions seldom, if

ever, occur. Moreover, at least 50 per cent,

of payable veins possess a resistance, due
to the dielectric nature of their matrices, far
greater than that of their enclosing rocks.
Again, any one familiar with the difficulties

of measuring an "earth" will realize the
many great obstacles in the way. For in-

stance, a wire connecting the water pipes
of Chicago to those of New York would
prove the resistance of the intervening earth
to.be a negligible quantity; but, replace the
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enormous pipe-area by small electrodes and

the resistance would approximate 100,000

ohms. Now, throw a pail of water over

each electrode, and lo ! the lesistance will

fall to 5,000. Move one pole into soil with

a content of sand, and up will go the resist-

ance. Under these circumstances it is very

doubtful if a fall in resistance has ever been

observed over a metallic body other than

that caused by moisture and water gathered

in the fractures that almost invariably char-

acterize rock in the neighborhood of an ore

FIG. 1. MAC EVOY'S SUBMARINE SOUNDER

body. This will possibly explain the rare

occasions of success reported with systems

of this kind.

Magnetism.—Inspired by the work of La-

mont, Fteiherr von YVrede, in 1843, found

that by measuring the changes in the earth's

normal magnetic field, the location and ex-

tent of magnetic iron ore deposits could be

determined. In Sweden, in the hands of

trained experts, remarkable work is being

done in this direction. By means of an ex-

tremely sensitive magnetometer such depos-

its are not only discovered, but their size,

dip, depth and strike are ascertained. Un-

fortunately, this method is not suitable for

hematite, which constitutes the bulk of the

ore of this useful metal. Hence, its scope

is restricted to magnetite and the magnetic

nickel deposits. In Canada the government

has made exhaustive tests with this method.

Electro-magnetic Induction. — Here we

enter into a very fairyland. In the realm

of electrics nothing is more fascinating and

pregnant with potential discovery than in

the adaptation of the Hughes induction bal-

ance. What is known as MacEvoy's sub-

marine finder has been and is now used for

localizing the whereabouts of submerged

torpedoes, iron ships, etc. Nor is its use

confined to magnetic materials; with less

precision it detects the presence of gold, sil-

ver, copper, lead and many minerals. It

was used in detecting the bullet in Garfield's

body; it is used by the steel companies for

the purpose of finding blow holes and invisi-

ble fractures in armor plate. In fact, its

scope is wide. The diagram shows the bal-

ance in a practical form.

The letters (PP) Fig. 1, represent the

primary coils, through which the break (C)

sends an intermittent current from the bat-

teries (B).

The electro-magnetic waves generated in

the primary coils set up an induction cur-

rent in the secondaries, and the telephone

(T) is energized.

Now reverse one of the secondary coils

so that its winding is opposed to that of its

companion coil. What happens ? The cur-

rents, passing in opposite directions through

the secondaries, neutralize each other and

the telephone is silent. But interpose a

small piece of metal between (S) and (P)

and the electric equilibrium is disturbed,

eddy currents form in the metal, and the

telephone immediately vibrates.

If a silver half dollar be placed between

one pair of coils, a counterfeit between the

others, the telephone announces the differ-

ence ; and not only that, but two silver or

gold coins of different mintage affect this

sensitive instrument. Pieces of ore act sim-

ilarly, though to a less extent. Next to the

spectroscope and the bolometer, no more

delicate instrument has ever been devised.

This arrangement, long flexible wires

connecting the two pairs of coils, has been

used in exploring for pirate hoards, and

many unsuccessful attempts have been made
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FIG. 2. COURSE FOLLOWED BY WIRELESS
EARTH WAVES

to locate veins of mineral in the mining

field. Sensitive as it is, especially to mag-

netic metals, its range is limited to a very

few feet. By using very high frequencies,

and heavy currents, no doubt the effective

range could be increased, and it is quite

possible that some adaptation of this method
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will solve the problem of electric discovery

of mineral. Its simplicity, its portability,

lend themselves to the work, and ample re-

ward awaits the electrician who can obtain

results on iron and lead sulphides—pyrites

and galena—at a distance of 20 feet. The
metals themselves should not be experi-

mented on, as Nature distributes free metal

very sparingly and in such a way that the

balance would be ineffective. Find the sul-

geometric curves somewhat like a magnetic

field or the ripples caused in water by a

falling stone. In addition to the horizontal

flow, the waves travel vertically and reach

great depths in the crust of the earth.

Looking at it from above, the course taken

is roughly this: (A B), Fig. 2, may be con-

sidered as earth plates, one at each end of a

long telegraph line, or they may be mere
spikes placed a few feet apart in garden soil.

FIG. 3. AN APPARATUS OF AMERICAN DESIGN WHICH IS EXTREMELY SENSITIVE TO
UNDERGROUND METALLIC ORES

phides and the accompanying valuable met-

als will discover themselves.

Underground Wireless.—This is the most

scientific and at the moment the most feasi-

ble method yet discovered. It is based on

the following

:

When an intermittent current of electric-

ity is put into the ground at one point, and

taken out at another, the energy does not

travel in a straight line between the elec-

trodes, but spreads out in the well known

In either case they act as a transmitting cir-

cuit and radiate waves or impulses for miles

around.

To ascertain the existence of the field of

force, take a common telephone receiver

connected in series by flexible wires to two
portable spikes. Immerse the ends of these

spikes in the ground, anywhere in the active

field, and a portion of the electricity trav-

eling through the earth is shunted into the

telephone which vibrates and emits a sound
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the nature of which depends upon the make

and break of the transmitting line.

In probing the earth some 30 years ago,

Sir William Preece, the eminent British

scientist, found earth waves many miles

away from the telegraph line, and while

continuing the investigation he was sur-

prised to find that the normal field, as

shown in Fig. 2, was distorted, twisted

and elongated by the veins of mineral in the

district. Here, then, was a promising field

for experimentation. If ore bodies diverted

the flow of intermittent telegraphic currents,

it was reasonable to expect that with waves

more especially adapted for the purpose

some degree of success could be attained.

And such has been the case.

The illustration, Fig. 3, shows an outfit

of this class, designed by a well known

American engineer, which is capable of

turning out waves of wide frequencies and

potential, and of a kind extremely sensi-

tive to the presence of metallic ores. With

50 to 100 watts, and a transmitting base line

of 100 yards, these waves have traveled

through mountains, across valleys and over

miles of sea, and their sound heard at great

distances with receiving telephones of a spe-

cial type.

It was shown that a highly conducting

vein would bring to the surface waves trav-

eling far underground. Also that a non-

conducting quartz vein would cause the

waves to pile up in the rock or soil between

its apex and the surface, the concentrated

flux being clearly indicated in the re-

ceivers.

In certain cases, and in the hands of an

expert, the system is capable of doing re-

markable work. Its one serious drawback

is the unusual qualifications necessary to

operate. Not only must the operator be a

skilled electrician, but his knowledge of

mining, and especially of prospecting, must

be far above the average, as so many factors

crop up unexpectedly and the operator must

be prepared to know what geological condi-

tion is causing the disturbance.

General.—The earth moves through space

in two directions. Around the sun, its

orbital speed is 19 miles per second, while its

diurnal rotation moves its crust, in which

are embedded the veins of mineral, a thou-

sand miles per hour. It needs no great

stretch of imagination to conceive that elec-

tric waves of many kinds reach us from the

sun and inter-stellar space—in fact, there is

ample evidence that this is so—and they

should, on cutting the conducting bodies in

the earth, generate waves of radiations of

some kind. It reminds one of a huge dyn-

amo, the veins acting as the wires of an

armature, celestial forces taking the place

of the magnetic field.

Some investigations have been undertaken

to prove this point and the fact has been

established that veins in contact with the

earth do throw off radiations of an obscure

order. And given a suitable detector, an

instrument that would record or manifest

these rays, the question of easy and ac-

curate location of mineral and metal would

be solved in its simplest manner. And who,

in these days of wonderful discovery, can

say that such a detector will not be found ?

What's in a Name Plate

If a dog wearing a license tag were to

stray into your back yard you could take

the number of the tag and by going to the

city clerk or proper official find out con-

siderable about the animal from the rec-

ords.

The name plate on a motor is quite as

important as the tag on the dog. After a

motor is assembled and tested in the factory,

information regarding it together with the

serial number and type are placed on the

name plate. The plate also gives the name
of the manufacturer, the frequency

(if A. C), the voltage, and the speed and

power the motor will develop. A per-

manent record of all this is kept at the

factory to serve as a reference should it be

desired to rewind the motor or put it into

other service.

The name plate on either a motor or

generator states the kind of current used or

generated. While on motors the plate gives

the volts and amperes necessary to run the

motor at full speed and also states the horse-

power, the capacity of an alternating current

(A. C.) or a direct current (D. C.) gene-

rator is stated in kilowatts (K. W.). A
kilowatt is 1000 watts. Thus, a 10 K. W.
generator is capable of giving out 10,000

watts. Since a horsepower is expressed

electrically as 746 watts it is easy to find

the horsepower if you can't think readily in

watts. The name plate is usually placed on

the field frame of a motor or generator.
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We Make a Little Trip Incognito

Old wireless men like to have fun with

the younger ones. The stranger also

sometimes has one put over on him by some

wireless man he doesn't know. We all get

more or less experience in telling of the

wonders of wireless telegraphy. In other

words, as I have said before, the wireless

operator frequently lies his way through

a bunch of inquisitive passengers. To
hear the answers, and the odd reasoning

handed out by some operators would make

a seasick man laugh. Some are finished

liars.

Not so long ago in New York I met a

friend, A. W. Dorchester, who had just

returned from a trip around the world as

wireless man on a private yacht. At the

time I had charge of the United station on

the roof of the Plaza hotel. Dorchester

invited me to go aboard the Lusitania on a

tour of inspection. We wished to see the

big ship, the wireless, and to hear the wire-

less man explain wireless.

We found the wireless cabin on the

hurricane deck. Outside, seated in a steamer

chair was the Marconi man dressed in white

duck. He was reading a book and was too

busy to notice us. I respectfully walked

up and timidly inquired if he could tell us

where the wireless room was. Without

looking up, he indicated the cabin door with

a motion of the book. I then ventured to

ask him if he was the wireless operator. I

envied him his look of pride when he said

he was. Dorchester and I went on in the

wireless room. At a glance we recognized

the wireless set of Marconi. A neat set,

too. The massive magnetic detector lent

to the impressiveness of the entire equip-

ment. But we wanted the wireless operator

worse than we wanted to look at the Mar-

coni set. He hadn't stirred in his seat

outside. In a few minutes I determined to

go out and get him, bring him in and start

something.

So I boldly stepped out and asked White

Duck to kindly come inside and explain

the wireless to us. He accepted the bait.

He got up and stretched a seventh inning

stretch. Then he came in.

The wireless man was an Englishman.

He had a real look of intelligence. He as-

sumed a weary busy look of importance,

and waited silently for a question. Dor-

chester put one to him.

"How far can you talk with this ma-

chine?"

"Fifteen hundred miles." His voice sound-

ed like a low frequency spark. Such long

distance work cannot be done at will. Some-

times it is possible to do such work, but only

under the best conditions, with the best

atmosphere.

"Can you do this

work any time?" I

asked. "That is a

mighty long dis-

tance, isn't it?"

"With our set

we can do that dis-

tance easily, and at

any time," he lied.

"Suppose you
had a lightning

storm, could you

talk through it?"

Dorchester asked.

Timidly inquired where the

wireless room was

"Certainly," said White Duck, in a frank

manner, "that's one of the advantages we
have over the ordinary telegraph system.

Lightning never affects us." He said it so

well that I felt almost ready to believe him

But anyone who knows anything about wire-

less knows better than to accept that dope.

Wireless telegraphy is most certainly af-

fected by local lightning to such an extent

that it is almost the rule to quit attempt-

in? to work until the storm passes.
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Smoked good cigars and
told the truth

"Wireless telegraphy must be a fine pro-

fession !" I exclaimed. "It must be great

to go around the world and see sights, and

get paid for going. How long would it take

me to learn the business? How long did

it take you?"

He blushed a little, and when he spoke

this time it sounded as if he had cut some

of the resistance out of his field magnets.

He spoke clearer.

"I tell you, gentlemen, wireless teleg-

raphy is a good

profession. But it

is hard to learn,

and not many can

master it. I have

been in the busi-

ness for about four

years and don't

consider myself
perfect yet. In the

wireless operator

prospective there is

or is not the neces-

sary element which

makes him a success or a failure. You
may possess this element to a greater ex-

tent than I. The pay of wireless opera-

tors—I mean the good ones—is excellent."

(He didn't tell us how much).

That last spiel I considered fairly good.

Quite a bit of truth in it, too. I glanced

over at Dorchester, and he had his hand

on the tuner. .He wanted an explanation

of the tuner. Such explanations are most-

ly hard to give, and wireless men as a

rule avoid the topic when they can.

"What would you do if there were two

messages being sent at the same time?"

he asked.

"You see this tuner. Well, by manipulat-

ing these keys we are able to get in tune

with the station we are working with.

No one else can get in on the same tune.

If, for instance, the United Wireless and

the Navy are working, and we wish to

talk to our station at Sea Gate, all we have

to do is to put this key here and this one

there, and everything else is cut out and

we only hear our own station. It's all in the

tuner. We consider the Marconi tuner the

best."

The talk he let loose that time sounded

plausible. But theory and practice are

sometimes far far apart.

"Would it make any difference," said

I, "if you were 50 miles from the Sea

Gate station and the United and the Navy
were close in? Could you hear your mes-

sage all right?"

"No," he said, "the signals would prob-

ably be a little fainter and that is all." I

knew he was telling me a big old lie.

"This morning I was passing along

Fifth Avenue up near Central Park, and

noticed some wires stretched along on

the roof of the Plaza Hotel. I suppose

that is a wireless station?" I asked.

"Yes," he said, "they have a station

there belonging to the United Wireless,

I. believe."

"Did that station ever bother you when
you were talking to Sea Gate?" I asked.

"I have heard the station," he said, "but

as I just explained about the tuner, it

would be impossible for them to bother

me when I am working." But I knew bet-

ter.

"Well, sir, we are much obliged to you

for your trouble and little pointers," said

Dorchester, moving toward the door.

Then I broke in.

"Such pointers will help me, I am sure

—

maybe. You said a moment ago that the

Plaza spark had never bothered you. You
preached the tuner as being the whole

works. I can not reconcile your talk now
with your conduct a few days ago when
you were trying to work the Sea Gate

station, and I happened to have some very

important rush business to get away from

the Plaza Hotel station. You failed to

work that tuner. My station broke you

all up. I couldn't help it. My business

had to go, but you couldn't read through

me." The Englishman was as red now as

my head.

"You preach 'tuner/ You didn't practice

'tuner' ! You couldn't. Now let me cite you

a noteworthy case. This past spring I was

in Hampton Roads on the S. S. Oceana,

tourist ship of the Hamburg-American
line. The fleet was returning from around

the world, and we had the honor of being

able to go into the Roads with them. I

had some 400 persons aboard my ship,

and plenty of business to get off. There

were about 25 warships there equipped with

wireless, and several merchant men also. My
set was two kilowatt, 125 cycle, and I could

send. The air was full of live dots and
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dashes. They flew overhead and snagged

on the antenna to the extent of being felt

by the hand when you got near the antenna

switch. I had a jimdandy tuner, every bit

as good as yours; but it was inadequate

and not up to the occasion. There was

no tuner on earth that would have been

that day. I had to resort to politeness

and diplomacy. At the first opportunity I

made my bow to the chief operator on the

flagship Connecticut, and asked for a five-

minute chance to get my business oft. That

operator was generous and immediately

issued a general call and sent this order

out: "All hands pipe down for five min-

utes and give the Oceana a chance." They

piped, and giving Coker at Norfolk one

call. I shot him five paids and 125 words of

press in that time. That was going some.

Tuners are O. K. in their place, but a lit-

tle patience, a little taffy, a little politeness,

and an occasional laugh by wireless goes

to places where the tuner is no good.

My Englishman was laughing now.

was a 500 cycle set.

Well, after that we were all alone,

three. We shook hands, the brotherhood

of good natured liars, smoked good cigars

—

and told the truth.

He

we

Heliotropism of Plants in Radium
Light

Some plants are known to possess the

property of turning towards the sunlight.

It was interesting to ascertain whether this

heliotropism as the phenomenon is called,

might also take place in the light of ra-

dium. Professor H. Molisch of Vienna

University has availed himself of the won-

derful resources of the Radium Institute

for solving this problem. The supplies of

this institute in addition to three grammes

of radium comprise some other radio-active

substances, such as ionium, actinium and

radium-lead.

The experiments alluded to were

made in a perfectly light-tight room at a

temperature of 16 to 19° C. The light rays

given off from strongly luminescent ra-

dium products were found to be capable of

determining a positive heliotropism. Germs

of oats and vetches in fact undergo a strik-

ing bending towards these radio-active

products. In connection with certain

plants such as those of vetches, a consider-

able delay is at the same time noted in the

longitudinal growth. In view of the feeble

luminosity of most radio-active products

these experiments only succeed with very

sensitive heliotropic plants.

The sphere of heliotropic action in ra-

dium products is much more limited with

seed germs grown under a metal or glass

GROWING PLANTS BEND TOWARD
RADIUM RAYS

THE

cover than with those left without cover

in the dark room. In accordance with his

work on the light of bacteria. Professor

Molisch shows the gaseous impurities of

laboratory air to weaken or to eliminate any

negative geotropism, while bringing out

even more strikingly the heliotropic ef-

fects.

Reserve Current for Light and Power
Companies

One of the fundamental requisites of a

bank is a reserve- supply of capital carried

as a protection in cases of sudden demands
for money. Water companies, gas compa-
nies, etc., always have storage basins or

tanks where is stored a reserve supply ready

at a moment's notice to meet unusual de-

mands.

Electric lighting and power companies

fully appreciate the value of having a re-

serve supply of electricity so that their cus-

tomers may always be assured of an unin-

terrupted service. They realize that to op-

erate their plants without a reserve of cur-

rent is always to incur the risk of inter-

ruptions with consequent trouble to their
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VIEW OF AN ENORMOUS STORAGE BATTERY,
KEEPS ITS RESERVE

customers ; while on the other hand a proper

reserve of current forms a highly valuable

insurance which is a guarantee to customers

of continuous electric service.

For these reasons many of the large elec-

tric lighting and power companies have re-

cently installed enormous storage batteries

capable of furnishing a large portion, if not

the entire amount of current necessary, for

short periods of time.

Unusual demands for current are caused

sometimes by a temporary accident to elec-

tric generating machinery, or by the sudden
darkness preceding a thunderstorm, or, as

happened last winter in New York City, by

a heavy snowfall, which, within ten minutes

increased the demand for current on the

New York Edison Company's system from

100,000 horsepower to 166,000 horsepower.

In this case the rate of increase of current

was so rapid that it was impossible to con-

nect additional engines with sufficient rapid-

ity to take care of the load, and the storage

batteries were called upon to meet the

emergency, and thus saved New York City

from partial darkness.

The New York Edison Company alone

has 46 emergency storage batteries which
aggregate a capacity of 64,583 kilowatts at

the emergency rate. In other words these

THE "BANK," IN WHICH A CENTRAL STATION
SUPPLY OF CURRENT

batteries will furnish 86,572 horsepower,

which is sufficient electrical current to light

2,583,320 25-watt tungsten lamps for 20

minutes.

The several storage batteries of the Com-
monwealth Edison Company in Chicago

have a capacity of 59,121 horsepower, in

Boston 17,116 horsepower, in Rochester

7,085 horsepower, in Spokane 4,210 horse-

power, in Minneapolis 7,049 horsepower and
in Kansas City 5,231 horsepower.

An emergency storage battery is now be-

ing installed by the Consolidated Gas Elec-

tric Light and Power Company of Balti-

more, Md., which will be the largest stor-

age battery in the world. The total weight

of this battery when equipped with lead

plates and battery fluid will be approxi-

mately 1,079,200 pounds. The battery will

have an output of 7,395 horsepower, suffi-

cient electric current to light 220,680 25-

watt tungsten lamps for 20 minutes. Think
of storing such an enormous amount of elec-

tricity and having it instantly available for

use.

In each of the cities mentioned the bat-

teries chosen for this purpose have been

the Electric Storage Battery Company's
"Chloride Accumulator" and 'the "Exide"
battery.
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If you should ever visit the city of Ash-

land, which cozily nestles in the foot-hills

of the Siskiyou Mountains in Southern

Oregon, the first thing to attract your at-

tention would be the beautiful mountain

brook of Ashland Park. Its birthplace is

some thirteen miles distant in the eternal

snows, skirting the summits of Ashland

and Wagner Peaks, which raise their heads

more than 7,000 feet above sea level.

Falling 6,000 feet in thirteen miles it is a

tumultuous stream of laughing, leaping

water, flashing and sparkling in the sun-

light and darkening in the shade, tossing

its mane of snowy, foaming flake over the

granite rocks and lichen boulders in resent-

ment of the restraint that impedes its prog-

ress and that ofttimes holds it back in bub-

bling, eddying bays where lurk the speckled

trout over the golden gravel.

The people of Ashland delight to ex-

plain to the visitor how happily the town

is situated, and point with pride to Ashland

Creek, the finest stream in the Siskiyou

Range; for this little stream not only pro-

vides pure, wholesome water to drink, but

also furnishes power for street and domestic

lighting and such mechanical purposes as

may be desired.

There can be no pollution of the water

since the timbered canyon through which

it flows is included in the Crater National

Forest Reserve, as well as in large tracts of

land in Ashland Canyon owned by the city

itself. There is no city in the west so

completely possessed of its water supply

and water power as is the crty of Ashland.

The forest reservation and the lands owned

by the city insure the preservation of the

sylvan beauty and primitive wildness of the

region about the head waters and along the

course of Ashland Creek.

Although the city of Ashland has used

the waters of Ashland Creek as a water

supply for several years, it has only been

three or four years since the city decided

to own and operate a hydro-electric plant

of its own, using the falling waters of the

creek as the source of energy. For many

years no one seemed to realize the wonder-

ful power that might be developed from the

little stream with a minimum flow of only

ten second feet. It was only after some en-

thusiastic engineer showed the possibili-

ties of the plan of harnessing the stream

that the city finally decided upon taking the

step.

Following up Ashland Canyon about six

miles, along a beautiful road which crosses

and recrosses the sparkling stream, one

comes to the forks of the creek. A short

distance above the forks, two concrete di-

version dams are built so as to catch the

entire flow.

Twenty-four inch wood-stave pipes pass

from the intakes down to the forks and there

connect with a "Y" to a single 24-inch

wood-stave pipe which leads along the side

of the canyon in a trench blasted out of the

rock for a distance of about three miles.

This pipe has a gradiant of about 30 feet

to the mile, so that it is capable of carrying

the entire flow of the two branches of the

stream. In some places the pipe line is car-
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ried as an inverted siphon over deep gulches

on beautiful trestles, but for the most part,

it is laid in a trench and covered over.

The diversion dams are of the flow type,

and are also provided with flushing gates

so as to carry away any sediment which

would tend to lodge behind the concrete

walls. The intake is provided with a screen

house. At the point where the wood pipe

curves downward, there is a "T" connec-

tion and a standpipe is carried from this

point up the canyon side to a point whose

elevation is that of the breast of the diver-

sion dams. The purpose of this standpipe

is to take up any shock which would oc-

cur by a too sudden closing of the valve

METHOD OF ANCHORING
THE STEEL PIPE

THE POWER HOUSE THE WATER DRIVEN
GENERATOR

and a valve which may be used to cut the

water off when necessary to empty the

pipe line.

At a distance of about three miles from

the intakes, the wooden pipe line turns

abruptly down the side of the canyon for

about ioo feet, where it connects with a

24-inch riveted steel pipe which continues

down the side of the canyon to the power

at the power house. As will be seen, there

is no reservoir, excepting the very small

ones at the intakes, and the operation of the

plant, therefore, depends upon direct flow,

which, at a minimum, provides about ten

second feet—enough to generate nearly

400 horsepower at the power house.

The total head is 415 feet and the effec-

tive head is 405 feet. This great head is the
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reason so much power is obtained from so

small a volume of water, for the impact of

the stream, as it comes from the nozzle al-

most as solid as a bar of iron, against the

blades or cups of the Pelton waterwheel, is

something terrific.

The power house is a beautiful little

structure with concrete and stone base and

brick walls. The inside dimensions are 50

feet long and 32 feet wide with a

sixteen foot ceiling. It is very well

lighted and ventilated, and the construction,

as a whole, is of the very best. The power

equipment, which is very judiciously placed,

is up-to-date in every respect. It consists of

a single unit, namely, a dynamo whose re-

volving field is direct connected to the water-

wheel shaft. The waterwheel and therefore

v the generator field has a speed of 300 revolu-

tions per minute. Both the waterwheel and

generator set upon a single bed plate, mak-

ing the unit absolutely rigid. A belt car-

ried from a pulley on the outer end of the

waterwheel shaft connects with a Pelton oil

governor which actuates a hood, thus cut-

ting off the water from the nozzle when

the wheel tends to revolve too rapidly,

bringing the unit down to normal speed.

Besides the automatic control, there is a

hand control which operates a needle.

There is hardly a home in the city which

does not use the energy developed in this

little power house. Besides, the city's

streets are well lighted at a very small cost.

Small factories, dairies, canneries, etc., use

a considerable amount of the power as a

day load so that there is need for continuous

service.

An engineer visiting this very unique,

little plant would doubtless find fault with

the single unit construction. As a rule,

a single unit does not give the guarantee of

continuous service which one would like to

have.

However, the people of Ashland expect

to supplement the present power plant with

another of about 200 horsepower, making

a total of 600 horsepower snatched from

the little stream. This is how they expect

to do it.

When the water, which rushes down the

steel pipe line, has spent its energy on the

waterwheel it drops through a tail race and

and a part of it flows into a nearby settling

basin whence it flows to the city in a twenty-

four-inch steel pipe line furnishing the

water supply of the city. As only a small

part of the water is actually used for houses,

streets, and lawns, the rest of the water

flows merrily onward down the canyon. A
measuring weir indicates the amount of

water which actually goes to waste. It is

proposed to carry this excess water through

a wood-stave pipe line along the edge of

the canyon and drop it through another

steel pipe. Here another power house will

be built on similar lines as the one already

described, and 200 horsepower more will be

at the city's command. Besides, increasing

the total output of the little stream, there

will be a guarantee of continuous service

even if one of the units should be compelled

to close down. But to be sure that power

service will be continuous, the city has ar-

ranged with the company which has been

supplying the power to give them service

in case anything should happen the muni-

cipal plant.

It may well be said that Nature has placed

within easy reach of the city of Ashland

everything that goes to make life worth

the living—the wonderful wooded moun-

tains abounding in game, and the streams

alive with fish, a perfect climate and a

beautiful country.

Transporting Live Fish

The genuine lover of fish as food knows

the finer flavor of the freshly killed fish

and if far from the water, he will gladly

pay a higher price for the finny dainties

if they have been transported alive from

the lake or sea where they were caught.

Such a transporting of live fish has here-

tofore been very limited, as large tanks

were required, not so much because the

finny captives needed room to swim about,

as because it took a considerable surplus

of water to supply them with the necessary

air. Only within the past year or two has

it dawned upon fish dealers that the air

supply need not be limited to that com-

monly entrapped with the water ; but that by

introducing compressed air into a tank

the quantity of fish which may be kept alive

in the same would be increased several

times.

Now special trolley cars are being equip-

ped in Germany with the fish tanks, a motor

driven pump being used to force a number
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of jets of air continually through the water.

Another motor pumps water out of the tank

and back through a filter, so as to keep it

steadily in motion and fairly fresh. Then

electric lights permit of a ready inspection

of the tanks during the night.

Motorcycle Squad of a Central Station

The motorcycle squad is an important

factor in the affairs of the North Shore

Electric Company, which operates in sub-

urban towns of Chicago. The accompany-

partment heads and troublemen. The ma-

chines used in the meter department are

provided with a carrier placed over the oil

tank for carrying meters from town to town

when necessary. These carriers are well

padded and at speeds of from ten to twenty-

five miles an hour take up all the jolts and

vibrations of the machine.

The machines used by the troublemen are

provided with a standard carrier placed

over the rear wheel. This carrier is. used

for wire, line tools and anything necessary

for taking care of line trouble. A gaslight

MOTORCYCLE SQUAD OF THE NORTH SHORE ELECTRIC COMPANY

ing view was taken at the headquarters in

one of the company's rural districts. This

district covers a territory 40 miles long and

30 miles wide, including 15 towns and

hundreds of farms along the transmission

lines.

The heads of all the departments are at

the district office and handle their men
and the work throughout the district from

this point. As some of the towns are so

small that they do not provide enough

work to keep a man permanently,,

the work is also handled from the

district office. The heads of the de-

partments have to make daily trips of in-

spection of the work in their respective

departments in all parts of the district.

This requires a large amount of traveling

from town to town, and as the train service

is such that it would be impossible to make
but a couple of towns a day, the motorcycle

has proven a great saving both as to time

and expense of travel.

The machine3 are used mostly by the

meter and inspection departments and de-

is placed on the machines for "shooting

trouble" at night.

These machines are furnished by the

company to the employes who are directly

responsible for the machine and its up-

keep. Each operator is required to turn in

a weekly report of miles traveled, amount
of oil used, cost of repairs for the week,

tire and engine trouble, and the cost of

operation per mile for the week. The
cost of operation per mile including oil and

repairs averages about one-fourth of a cent,

which is quite a saving compared with rail-

road fare of two cents per mile. In this

district where the roads are good and

the winters not severe the machines can

be used nine or ten months out of the year.

In order that the employes may take

interest in the upkeep of their machines the

company offers a prize of $20 each season

for the operator who keeps his machine in

the best shape and operates it at the least

cost. To decide who is entitled to the

prize the machines are inspected at the be-

ginning and closing of the season.
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How I Give the Public Electric Thrills

By MLLE. ELECTRA

Why I style myself "The Electrical

Queen" is best explained by saying that the

great general public, collectively speaking,

loves a queen and at the same time

is thrilled and profoundly interested by

spectacular manifestations of that subtle

form of energy which we are pleased to

call electricity. By this combination of

traits of my audiences—the desire to be

thrilled by the roar and crash of electric

sparks and the novelty of having a woman

take the prominent part—I am enabled to

earn my living.

Now, being an electrical queen does not

mean sitting around in robes of royal er-

mine. It rather means a round of duties

not altogether pleasant and to some of

you seemingly dangerous.

For several years past I have been per-

forming with electricity behind the foot-

lights. In some of my acts I have passed

millions of volts of electricity through my
body. Here is where I shall get my first

contradiction—not from the person well

versed in electricity, neither from the one

absolutely ignorant of its principles, but

more likely from the person with a half-

knowledge of the subject, and a little

knowledge is dangerous.

"But," you say, "to come in contact

with a current under a pressure of millions

of volts—a thousand even—would certainly

be fatal." That is true if the current were

of the ordinary kind used. But in my dem-

onstrations this is not the case, for in many

of them I make use of the phenomenal ef-

fects of what is known as high frequency

alternating current, discovered and dem-

onstrated by no less a man than the great

Tesla himself.
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A DUEL WITH ELECTRIFIED SWORDS

You are familiar more or less with the

effects of ordinary lighting current at, say,

no volts pressure and oscillating back and

forth in the circuit at, say, 60 cycles or

complete oscillations per second. Though

not perhaps fatal, such a current is painful

to receive in the body. Increase the voltage

somewhat, say, to 1,000 volts, and the cur-

rent is almost certainly fatal. But when

the frequency is raised to. above 10,000

oscillations per second and the voltage is

increased to the hundreds of thousands,

we enter a new realm, the realm of high

frequency currents, and the effect of such

currents on the human body is entirely

different—the laws, even, which govern

them are no longer the laws which governed

ordinary currents. In this new world of

high frequency currents some of the most

astounding experiments have been per-

formed.

When ordinary current is changed by

means of a Tesla coil or resonator into

current of extremely high voltage and

frequency, with its weird manifestations,

we need to make use of some analogy to

grasp the explanation of the effects. Dr.

Monell has described it thus:

"We fancy a man beneath a falling

cliff, crushed by the mass and stunned to

instant death. But if by an ingenious de-

vice, the mass in falling becomes pulver-

ized and drifts down upon the man in a

cloud of dust, we can imagine that he will

AT THE ELECTRIC DINNER TABLE
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still stand erect and move in and out of

the cloud unharmed."

"Over Niagara pours a mass of water
that strikes the rocks below with stagger-

ing force, but up from the falls floats an
ascending mist of the same water, now
transformed so exquisitely that it will

not crush a flower."

This, in a way, explains the nature of

high frequency currents which I make
use of in some of my experiments. There-
fore, do not be too sure of yourself when
you say that I cannot receive currents at

enormous voltages.

It will be interesting to note that since

I began my act the only effects noticed

have been a reduction in weight, and a

slight strain on nerves, and, being a woman,
this has been considered a remarkable ac-

complishment by some of the leading physi-

cians and scientists of the present day who
at first predicted serious results, such as

paralysis, heart disease and even death,

but instead of being detrimental it has
been very beneficial in many ways.

Following are some of the mysterious

electrical feats performed which mystify

our audiences from San Francisco to New
York: The lighting of gas from ice held

in the hand ; candles from bananas, oranges,

etc. ; cigarettes from the fingers ; iron weld-

ed in water ; candles in the audience lighted

by wireless and vacuum tubes. It may be

explained that some of these ar performed
with ordinary induction coils and condens-

ers which produce effects similar in a way
to the Tesla coil.

We finish our act by demonstrating the

electric chair, showing the high voltage

jumping to the helmet, while pieces of cloth

are ignited from all parts of the body, the

audiences seeing the sparks jumping fully

four inches.

The idea of showing the electric chair

was originated and first tried in a vaudeville

theatre in Spokane and proved such a big

drawing card that we have featured it ever

since. It is one of the most painful of my
demonstrations, the current being quite

jerky, as our frequency is lowered to gain

increased amperage. Of course, in princi-

ple, it is somewhat different from the real

chair, but, at the same time, in apparent

effect it is the same.

We are carrying 1,000 pounds of electri-

cal apparatus, representing a $2,000 dis-

play. It consists of a special drop repre-

senting a high tension power plant, one
induction coil giving a spark of 15 inches,

which is bridged by glass plate condenser
for the effect of noise and display, our
special high frequency magnifying trans-

former, resonators, spark gaps, condensers
and interrupters, both mechanical and elec-

trolytic.

The magnifying transformer from which
we accomplish most of our act is slightly

different from most high frequency appara-
tus on the market, as we use no oil or air

as insulators.

We have perfect control of frequency
and variations of amperes with voltage.

Through this effect we create much comedy
with committees who come upon the stage,

and especially at the electrical supper
table, we have never yet had anyone who
was able to take the apples from the plates,

while Electra calmly partakes of all, and
she is only a woman.

New Advertising Idea

While advertising cards in street cars

have proved their value for years, the

Tucson Rapid Transit Company has en-

STREET CAR ADVERTISING ON THE OUTSIDE

larged on this idea by running a line of

advertisements outside some of its cars

which are kept on duty night as well as

day by means of a double row of electric

lights.

This not only makes very striking adver-

tising, but adds greatly to the appearance of

the cars by night, as the bulbs are brightly

colored and give a festive appearance to the

staid old trolley.



Dodging Electrical Conveniences
By ALBERT SCHEIBLE

In Chicago, as in every other of the

actively growing larger cities of the coun-

try, new skyscrapers with thoroughly mod-

ern equipment have been following each

other in rapid succession. Of course these

costly and most carefully planned office

buildings are all electrically lighted and all

aim to give their tenants the benefit of the

electrical conveniences. Or, rather, all but

one of the new Chicago office buildings

have done so, the exception being the new

People's Gas Building, opposite the Art In-

stitute. When this fine 21-story building

was planned by the gas company, those in

charge were in something of a quandary as

to the electrical equipment of the building.

They knew that unless electric lights were

available in every one of their rented offices,

it would be difficult to secure tenants, and

it might be still harder to hold them. But

as their solicitors had right along been urg

ing people to continue their grandfather's

practice of using gas, how would it look

if the gas company itself set an example

to the contrary? And how would the

company's own fine offices look if lighted

by the homely, suspended gas stoves com-

monly offered as "gas arcs?" In self-pro-

tection the company's natural course was

to dodge the use of electricity as far as

possible and to try and show that even

a highly modern building can be adequately

equipped -with gas alone.

The results have been highly interesting

and reflect great credit on the gas company's

illuminating engineer, Mr. C. A. Luther,

who had to bear the burden of the plan-

ning and experimenting. Now the casual

visitor finds the company's own offices on

the main floor brightly lighted by gas lamps

rivaling electric arcs and controlled from

wall cabinets, with equally brilliant lamps

lighting up the front of the building. Leav-

ing the offices, he is taken to the cigar

booth in the main corridor, an enclosed

room which shows remarkably good ventila-

tion, although no electric fan is used. Go-

ing upstairs he finds that most of the

tenants are using gas, although the fixtures,

which are of a novel type, are fitted for

both gas and electric lamps. Apparently

gas has scored a triumph. But how?
Trace the piping from the impressive gas

fixtures in and about the company's own
offices and you will find that they do not

go direct to the usual mains from which

gas is supplied to all of the company's

customers. Instead, they lead down to a

sub-basement far from the eyes of the gen-

eral public, where a pair of electric motors

raises the pressure of the commercial gas

so that it can be used much more effectively

in specially designed lamps and burners.

The ordinary gas as furnished to consumers

throughout the city could not give a mod-

ern display effect, so electric motors (sup-

plied with current from the Commonwealth-

Edison Company's circuits) have to help it

out.

The attendant tells you that these lamps

are turned on and off at the wall "just like

electric lamps," but he does not offer to let

you see it done. Why? Because, instead

of turning a switch and having the light

flash on or off instantly, he has to use a

slow and cumbersome pumping process. He
takes a hand pump, inserts its nozzle into

one of two openings (an extra one has wise-

ly been provided for use when the first

is out of order), pumps away and then

waits. In about a minute the light begins

to show dimly and in a minute and a half

it is burning brightly—that is, if the special

burner equipment is carefully adjusted.

Fancy waiting a minute and a half for the

light after you have turned the knob of an

electric switch

!

However, the tenants in the building

do not have to put up with such delays,

for their offices are piped with the ordinary

low pressure gas, controlled in the old

ways. That most of them have started

their tenancy by using gas, speaks well for

the persuasive salesmanship of the gas

company's commercial department and for

the latter's cleverness in providing fixtures

in which the electric lamps are placed at

a great disadvantage. Besides, many of

the tenants when admiring the light given

on the main floor by the electrically boosted
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gas, may have imagined that the same was
available for them.

But how are they to work advantageously

on hot days and to entertain their visitors

comfortably without the use of electric

fans ? That the gas company experimented

with some gas-driven fans is an open secret,

but these fans either have explosion en-

gines which are more noisy than efficient,

or else have hot air engines which warm the

resulting breeze to an uncomfortable ex-

tent. Disgusted with such substitutes for

the cool and noiseless electric fans, the

gas people decided that their tenants would

not need any, since they were in a tall

building facing the lake, where cool breezes

are the rule rather than the exception. No
doubt those occupying offices on the Michi-

gan avenue front may get along fairly well

without fans—except on the calm, sultry

days when people enjoy them most—and

perhaps the others can be persuaded to

think that they are not warm even when

the mercury says the contrary.

Lightning Rods

It is the general impression that the chief

value of lightning-rods is to shield build-

ings from harm by conducting electricity

from the clouds to the earth. Even intelli-

gent people are often surprised when told

that the rods secure safety by allowing the

electricity to escape which gathers on the

roofs and sides of buildings. But the cases

where the electricity goes upward from the

earth to the air largely outnumber those

in which the current sets in the opposite

direction.

The process is a very simple one. The

electric equilibrium in the air is disturbed

and one kind of electricity gathers in great

force on the earthward surface of the

clouds. This at once disturbs the equi-

librium of the earth and attracts the opposite

kind of electricity to the earth's surface.

When the tension becomes too great—or

the mutual affinity becomes irresistible

—

electricity leaps either from the clouds to

the earth, or reversely, and for the moment

the equilibrium of both at that point is re-

stored.

But if conducting points, such as light-

ning-rods present, are numerous enough to

dissipate steadily the force gathered on the

Or, can they enjoy the fanless ventilation

which is so noticeable at the cigar booth on
the main floor? There the architect solved

the problem, as the height of the lower

story permitted a sloping sub-ceiling to be

placed some feet below it. This extra ceil-

ing was made like an inverted funnel, or

pointed tent, so that the top of the booth

slopes up from all four sides to an opening

in the peak. A gas lamp set in this opening

creates a strong upward draft, just as is

done by the fire in an Eskimo's hut, and

like the latter, it insures good ventilation

while the lamp is burning. Unfortunately,

the ceilings in the rest of the building

are not funnel shaped, nor are they so in

other buildings, hence this method of venti-

lating is not likely to come into general

use. Besides, who would want to add

the heat of a gas lamp over his head on

any day when the thermometer is already

above 70 degrees ? By so doing, one may
dodge the use of an electric fan, but where
does the comfort come in?

earth's surface, there will be no sudden leap

and no lightning shock. In the famous ex-

periment of Franklin with his kite, if the

lightning from the cloud had run down the

string to the key, the bold experimenter

would have suffered the penalty of death

for his rashness. But it was only the elec-

tricity of the kite and the string, decom-
posed by the attraction of the electricity in

the cjoud, that escaped by the key, and there-

fore the shock was a light one.

Heated Towel Racks

Where a large number of persons use the

same roller towel, if most of them have

washed their hands well before wiping

them, the towel may not be badly soiled

even after several days. What makes it ob-

jectionable in such cases is its getting wet
from end to end, there being no ample time

for its drying.

To overcome this objection a London
firm is putting out a towel rack having the

roller electrically heated so that the wet

spots will be drying while the rest of the

towel is being used. This requires very

little current and the satisfaction of always

being able to find at least part of the towel

dry and warm appeals to all.
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Unmasking an Alleged Medium

Most of us have heard of or been present

at seances that flavored of trickery, but

accusing the leaders of the same and prov-

ing it are two different things. Occasion-

ally we read of a police raid on some flag-

rantly deceptive performer, without know-

ing how much credence to give to the usual-

ly biased and sensational newspaper reports.

The more satisfactory plan, alike for those

who believe in spirit manifestations and

Then as the eyes of the audience became

accustomed to the darkness, a faintly

glowing star ascended over the medium's

head, while soft music was heard from

somewhere behind him. Then hands ap-

peared close to him and began to stroke

his face and shoulders, the hands and fore-

arms being radiant enough to dimly light

his figure. There he sat, evidently still

bound immovably, with the mysterious

hands floating about and caressing him, and

with the star slowly waving above him. The

SPIRIT HANDS AND A SWAYING STAR

those who are unconvinced of their possi-

bility, would be to have all mysteriousness

removed from the seances so as to show

that everything about them is genuine.

But what if the medium and his col-

leagues decline such an interfering with the

silent darkness which they hold to be es-

sential for any exhibition of their powers

of bringing the dead back to our midst?

Shall we take their undisputed word for it?

Or shall we do as one investigator has done,

turn the light suddenly on the medium to

see if the alleged spirit hands are genuinely

so? It was at a seance where the medium

(a man in this case) had been tied to a

chair and had supposedly been put into a

trance before the lights were turned out.

WHAT THE ELECTRIC FLASHLIGHT EXPOSED

audience sat breathless, no one daring to

stir except the one skeptic who had come

armed with an electric flashlight. Drawing

it quietly from under his coat, as he

flashed its beams on the man in the chair,

a cry of surprise came from a dozen lips.

Instead of being in a trance, the alleged

medium was sitting there smiling at the

credulity of his audience and waving a

number of jointed rods to which the gloved

arms were fastened. Luminous paint had

made them phosphorescent in the dark, just

like the star which was supported by a

stick slipped under the cords that bound

the medium. A slight wriggling of his

body made this stick sway to and fro so

that the star would move accordingly.



Electricity Raises Ore

The history of mining is briefly summed
up in this series of photographs of various

methods for raising ore from the under-

ground workings to the surface. The va-

rious systems are all in use in the Ameri-
can Southwest today, yet they represent

conditions which are primitive and semi-

savage on one hand, and the last word in

efficiency and economy on the other.

One view represents the peon as he is

found in Mexico and South America, carry-

ing a sack of rawhide upon his back, which

contains only a few pounds of ore brought

laboriously to the surface. The second

shows the old-fashioned horse winch, which

is not a very great advance over the first

method. A horse draws the ore to the mouth

of the shaft, a bucketful at a time, and a

small hand car receives the bucket which

is wheeled to the dump. Then came the

small gas engine hoist, another step for-

ward.

The modern method is shown in the

photographs of the electric power plant of

one of the -mining companies at Bisbee,

Arizona. The hoist engineer merely throws

a lever and the huge cages carry crews

of miners or tons of ore at the rate of

2,000 feet per minute. Reaching the sur-

face, the ore is automatically dumped into

an electrically operated belt conveyer, which

carries it to the waiting ore trains several

hundred feet distant. Here it is automat-

ically loaded and at the same time properly

mixed for the smelter. This is done by

raising ores from the various levels of

the mine (which contains varying elements

necessary for an economical fluxing mix-
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ture), and these are delivered in rotation

to the belt conveyer. A motor-driven de-

vice runs along an elevated track over

the ore train and as it travels, dumps the

ore from the belt to the cars below in a

small but steady stream. It makes a num-
ber of trips back and forth before the cars

are filled, and as the various grades of ore

have been taken by the belt conveyer mean-
while, the desired mixture is obtained.

When loaded, the ore trains convey the ore

to the smelter, electricity having done prac-

tically all of the work up to that point.

Cutting Artificial Diamonds

When Acheson in testing some products

of his electric furnace found that one of

them would grind the edge off the diamond
in the ring he was wearing, he knew that

he had discovered a material of most un-

usual hardness. . This "carborundum," as he

called it, could at first be made only in a

dark brown or black form, neither being

suitable for jewelry. Only recently have ex-

perimenters begun to produce the carborun-

dum in transparent, colorless crystals which
are said to have an even greater refractive

power for light than the diamond. To
obtain these crystals the electric furnace is

charged with 30 parts of a pure carbon, 37
parts of quartz, nine parts of sawdust and
four parts of salt, besides a small quantity

of chromic oxide. The last ingredient seems
to have the property of eliminating all color

in the resulting product, leaving it clear and
colorless.

But even the small crystals as they come
from the furnace are not of the right shapes

to sparkle, and how are they to be cut?

Diamond cannot be used, as it is much
softer than this would-be competitor. Nor
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can these artificial diamond crystals-be

used on each other as they are so exceed-

ingly brittle that they will break before

they cut. Now the problem remains :
will

the electric furnace people have to evolve

some still harder product with which to cut

even the carborundum, or can they soften

the colorless forms without marring the

wonderful refractive power which makes

this material a promising competitor of the

gem of gems ?

Music from a "Central Station"

To transmit music to a great number of

places far or near at the same time has been

are used to furnish current to vibrate a

diaphragm in a telephone receiver at the

place to which the music is to be delivered.

And listeners are agreeably surprised, for

instead of faintly expressed harmony such

as one would expect to hear from a tele-

phone receiver the diaphragm emits round,

powerful tones.

To accomplish this, 144 dynamos are used

to furnish alternating currents of frequen-

cies from 40 to 4000, a second, a 185 horse-

power motor being the driving power.

Switches to the number of 2000 on a special

switchboard are controlled from a double

keyboard by means of electromagnets. By

pressing a key just as on an organ or piano,

SWITCH BOARD OF THE TELEHARMONIUM DURING ERECTION

and still will be considered the dream of a

Utopian to those not familiar with the work

Dr. Thaddeus Cahill has done in this field

at Holyoke, Massachusetts.

Dr. Cahill calls his plant a "dynamo-

phone" or telharmonium. It is a curious

system in which a large number of high and

low frequency dynamos at a central station

a circuit is closed and current of a certain

frequency from one of the dynamos is sent

over the line, causing the diaphragm of a

receiver to vibrate at a given rate thus pro-

ducing a corresponding musical note. Per-

haps two or more keys are depressed at a

time causing a combination of frequencies.

In this case three sets of transformers are
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used the better to combine the currents be-

fore they leave the station.

So deftly has all this been worked out

that tones are produced so much like the

clarinet, 'cello or some other instrument as

to deceive even trained musicians. Two
players at the keyboard have complete con-

trol and though a skilled piano or pipe organ

player can obtain good results a noted musi-

cently gone a step further. He has devised

a machine for printing from sound waves.

This machine is a combination of the

telephone and the typewriter. The tele-

phone is a device for picking up the vibra-

tions which we know as sounds and repro-

ducing them in the air at some distant place.

An electric impulse traveling through a wire

causes a metal diaphragm at the distant

KEYBOARD OF THE TELEHARMONIUM

cal critic remarked that it would take even

a great musician ten years to master the

wonderful instrument.

It is the inventor's plan to transmit music
to hotels, restaurants, halls and residences

from a central station. His estimate for a

plant for a city of 300,000 people is $125,000

so that it is quite possible that music may
be obtained in the future just as easily as

electric light—by simply turning it on.

Writing with the Voice

The business phonograph shortened the

process of handling correspondence by
making notes unnecessary. The sound of

the voice is stored on a wax record to be

unreeled and transcribed at leisure. This

has resulted, in those offices where it is

used, in the substitution of typists for ste-

nographers. An American inventor has re-

place to vibrate exactly as does another dia-

phragm in the receiving telephone near the

original sound. The sounds are transmitted

as impulses or waves of various intensities.

The sound writer has a number of elec-

tro-magnets, each corresponding to a sound

of a certain intensity. Each of these mag-
nets when it is, as we say, energized, that

is, when current passes through its coil,

attracts one end of a pivoted type bar and

thus prints a letter or character.

As the English language is unfortu-

nately not spelled the way it sounds, the

Modern and Honorable Order of Lady Ste-

nographers need have no anxiety lest they

be driven out of employment by the soulless

sound writer. Nevertheless, the machine

has a distinct value, and it is not unreason-

able to suppose that a later development of

it may be used for recording telephone mes-

sages when the "party called" is out.
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Music from Untouched Strings

An instrument called the choralcelo

which may revolutionize the musical world

because of the way in which its strings are

made to vibrate is described in

the June issue of the Edison

Monthly.

Each string corresponding to

a note has behind it a magnet

which causes the string to vi-

brate when a pulsating current

is sent through the magnet coil.

And it is this free vibration

without physical contact that

causes the. strings to give out

tones of far richer quality and

effect than it is possible to pro-

duce by the hammering of the

strings as in the piano.

The instrument is played like

the piano or organ, and so long

as the player depresses a key

the string responds to the mag-
net with a steady tone. The
player's control of the instru-

ment as now constructed is such

as to enable him to vary at will

the volume of sound from the

deepest note to one just dying

away. The instrument is ar-

ranged to combine the electrical

and piano action simultaneously

upon the same string, thus giving two

tones. The choralcelo may also be ar-

ranged to be played by roll music and pneu-

matic action. Those who have heard the

choralcelo render some of the masters'

THE CHORALCELO, ELECTRIC PIANO PLAYER

__.„__—

^

compositions marvel at the har-

mony and wonderful organ and

piano effects produced.

The inventor, Mr. Melven L.

Severy, has given 20 years to

perfecting the instrument, during

twelve of which he has been aided

by Mr. George B. Sinclair.

REAR VIEW OF THE CHORALCELO

Electric Hoists Build Sky
Scrapers

Electric hoists are being used on

nearly every one of the big build-

ings now being erected in the "loop

district" or heart of Chicago. On
the new Insurance Exchange,

which will be the second largest

office structure in the world, there

are five 50 horse-power electric

hoists doing work noiselessly in

striking contrast to the smoky,

noisv steam hoists.



Engines on Test Supply Factory Power
By C. B. EDWARDS

The "efficiency engineer," a new term in

the engineering world which is gradually

coming into general recognition, is an in-

dividual whose whole time is devoted to

studying methods of lowering the cost of

output without lowering its quality. While
there are today perhaps less than a dozen

men whose time is devoted to this work of

each day. To run the lathes, punches,

presses, etc., used in making the tractors,

small electric motors were distributed

throughout the factory, and power was
supplied to them by a steam engine and

dynamo of large capacity in a separate

building. The sole purpose of maintaining

the power plant and burning the many tons

FARM TRACTORS ON TEST DEVELOP ENERGY TO RUN THE FACTORY

studying methods and systems in the search

of greater efficiency for their employers'

establishment, there are indeed few voca-

tions which have been so productive of

wealth. And wealth not to the manufactur-
er alone, but to the consumer of the man-
ufacturer's product as well.

There are few examples, of what this

type of engineers are able to do that are

more interesting than a method of testing

farm tractors recently put into practice by

a western manufacturer. This establish-

ment was devoted entirely to the manu-
facture of farm tractors, some hundred or

more of which were completed and shipped

of coal consumed was to supply power to

the motors used in making the tractors.

As the tractors were completed they were

run out and put to various brake tests and

tractive tests near the factory, and finally

loaded and shipped. A brake test is made
by simply running the engine with a fric-

tion brake or clamp attached to the fly-

wheel. In other words, the engine is simply

loaded down with friction, and aside from

its value in the test, power so expended is

a dead loss. It finally occurred to the en-

gineer in charge of the entire plant that

the tractors might be used to supply the

plant with power while undergoing tests.
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He instituted experiments that convinced

him that the electric power necessary for

the entire establishment was no more than

the combined horsepower of the tractors

built each day. The rest was easy. It was

only necessary to purchase many dynamos

of sufficient capacity to use up the energy

of each tractor and put in switchboards

which would admit of using the power

generated by the tractors either collectively

or individually.

Each one of the tractors furnishes 45

horsepower, and as fourteen tractors are

continually on test in the test room, it may
be seen that the total output is slightly over

600 electrical horsepower, allowing for va-

rious sources of unavoidable loss of electri-

cal energy.

In the testing room it is a strange sight

to see fourteen traction engines lined up

in a double row and belted to as many
dynamos. The engines all run by gaso-

line and blocked up in front of each gen-

erator, are connected by belts to the latter.

There they are given a few hours' run on

a belt test and finally a wattmeter test card

is made, giving the electrical horsepower

generated and any peculiarities that the test-

ing engineer cares to note. The generator

belted to the engine is cut in on the line

during the entire time that the engine is

being tested.

Obviously the power developed in this

way is used to advantage, and as soon as

one test is over another tractor from the

assembling department is ready to take up

the work of developing power and light in

the place of the one just tested. It rarely

takes over ten minutes to disconnect one

tractor and replace it with another, as the

tractors are run in and out of the testing

room under their own power.

The manufacturers agree that with this

method they have saved many thousands

of dollars in not having to maintain and

run a generating plant, and also in the fact

that the test of running the electrical gen-

erators is far more efficient and exact

than any previously adopted method could

be. Moreover, if there should be any

complaint about a tractor the wattmeter

reading is at once looked up and noted.

By this means the manufacturer has data

at hand always to prove that the machines

were in perfect condition when they left

the establishment.

Tells When to Charge Your Electric

To the man who is running an electric

vehicle the all important query is : "How
much farther can I go without charging

my battery?" and when the battery is be-

ing charged the question arises "When has

enough electricity been put into the bat-

tery?" Of course the voltmeter if ac-

curate will tell something of the condition

of the battery, but to answer these ques-

tions with certainty, the specific gravity of

the liquid in the cells must be measured
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MILEAGE ON
GOOD STREETS

Gravity Miles

1280 r2
1260 60
1240 42
1220 36
1200 24
1180 12
1160

FIG. 1. PILOT CELL AND THE CHART FOR
INTERPRETING ITS READINGS

with a hydrometer. The battery of an elec-

tric vehicle is often hard to get at and the

covers of the rubber jars are sealed down
close to the surface of the liquid, making it

necessary to draw off some of the solution

into a separate vessel for test.

One of the most convenient methods yet

found is employed in the Macrea pilot cell

which consists of the usual rubber battery

jar provided with a hydrometer pocket, the

liquid in this pocket communicating with

the liquid in the cell through holes in the

wall of the cell. Fig. 1 (A) shows a cross-

section of the pilot cell with the stem of

the hydrometer sticking up out of a per-

forated metal guide around it, which keeps

the hydrometer as it floats in the liquid from

sticking to the sides of the pocket. The
hydrometer is a glass bulb to which is at-

tached a glass stem. Within the bulb are

placed bits of lead to cause it to sink

down into water until only a portion of the

stem extends above the surface. The point

on the stem at the water level is marked
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iooo. Placed now in other liquids of

known specific gravity and heavier than

water, enough marks are made to establish

a scale. When a storage battery cell is

fully charged it has been found that the

hydrometer should stand in the liquid at

FIG. 2. SHOWING THE PILOT CELL

the mark on the stem corresponding to

about the figures 1220. As the battery dis-

charges, the solution grows lighter and the

hydrometer settles lower until a point

around 1160 is reached which in the case of

the hydrometer used in the Macrea pilot cell

marks the point where the battery should be

no longer taxed. By careful calibration the

various specific gravities are used to tell

the condition of the cell as to the number of

miles the battery is still good for.

Fig. 2 shows the pilot cell doing service

on a vehicle, the hydrometer being easily

read through the glass window in the

pocket. Reading the hydrometer and re-

ferring to the card, Fig. 1 (B), the driver

translates his readings directly into miles

the battery is still able to propell the car

before charging is necessary.

Iron Annoys Paper Makers

When we think of writing papers as made
from our old clothes, few of us stop to

consider that these discarded garments also

have buttons, buckles, hooks and eyes which
cannot be made over into paper. The cloth

sorters find most of these before the pieces

go into the pulp vats, but by no means all.

If any are left in the pulp they tear holes

in the paper and often damage the rolls

also. To avoid this damage, the pulp is

passed in a thin layer under a series of

magnetized rakes which are moved to and
fro so that the magnets will reach every

portion of the pulp. The resulting collec-

tion on the rakes is said to be as varied

and interesting as the proverbial contents

of a boy's pockets.

Submarine Signals for Vessels

A novel plan for guiding ships at night

or during foggy weather has been suggested

by Dr. Karl Arnold, who proposes to lay

an electric cable along the middle of a

river, sound or other passageway for ves-

sels. Electric impulses are to be sent

through this cable at regular intervals, or

an alternating current might be sent

through it while the fog or darkness lasts.

mojĵ
PilotHouse
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Then each vessel is to be equipped with

a receiving instrument at each side, both

instruments being tuned to respond easily

to the impulses in the cable. If the vessel

is directly over the cable, the sound of both

instruments will be equally loud, but if off

to one side (as in the cut) the instrument

nearest to the cable will be louder. The
pilot can therefore tell whenever the vessel

swerves from the intended course and can

bring it back to the safe path.



GOING UP AND DOWN ON BELTS

Even the automatic electric elevator, as

used in modern apartment houses and in

some residences is not convenient enough
to suit the employers in buildings where
the men have to go from floor to floor quite

frequently. However fast such an elevator

may be, it is not always at the right floor

when wanted, and, at best, it can only go
in one direction at a given time. The
newspaper publisher who may want to get

out "extras" in double-quick time, or the

manufacturer who pays a high price for

skilled supervision covering a number of

floors, cannot afford to have his men use

the stairs, nor even wait for an elevator. At
rush times he would prefer to have them
jump on the conveyors and be taken from
floor to floor by them, just as is commonly
done with materials in boxes or bags.

And why not. A strong belt passing ver-

tically from the lowest to the highest floor

is easily installed, and an opening 30 inches

in diameter encircling it will allow the or-

dinary man to slip through it readily. Then
a series of bracketed shelves or platforms

fastened to the belt, with a handhold some
three feet above and below each, and a

motor to drive the belt, complete the equip-

ment. With such an "employes' belt ele-

vator" running at a speed of 50 feet per

minute and with the platforms 20 feet

apart, the men never have to wait long for

their foothold and two can be traveling in

opposite directions at one and the same
time.

Luminous Boat Whistle

ODD BELT ELEVATOR

The common practice of having vessels

advise each other by whistle signals as to

the direction in which they intend to pass

one another, is still quite satisfactory as

long as the boats are few and far between.
But when there are numbers of them
flitting about on the same stream, as when
crossing the rivers at New York City, the

pilots are often puzzled to know which
vessel has been whistling. During the day
they can tell this from the escaping steam
of the whistle, but at night this is rarely

visible and any misunderstanding as to the

boat which had been signaling might lead

to serious results,
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To guard against such mishaps a Brook-

lyn man has built a steam whistle with an

electric light attachment. When the

whistle rope is pulled it lIso turns on the

current for a group of incandescent lamps

nferv ...

wgBUBj

MW i\

LUMINOUS BOAT WHISTLE

placed above a reflector which projects

the light up through the escaping water

vapor. Thus each blast after dark is ac-

companied by a bright flare of luminous

mist that instantly shows on which boat

the whistle was blown.

aZone of Quiet" Signs

Hospitals situated in the neighborhood

of much street traffic generally have print-

ed signs posted on the thoroughfare a

short distance each way from the hospital,

warning drivers and others to pass with

as little noise as possible. Indianapolis,

Indiana, has improved upon this by using

electric signs, thus making these warn-

ings conspicuous and more apt not to go

unnoticed.

Lighting the Way

Firemen, policemen, electrical inspectors

and others in similar work are often called

into buildings where a false step may mean
a sprained ankle or a fall down an elevator

shaft. In such places a dependable light

that will show the way and allow free use

of the hands would be most welcome. The
fireman in the picture wears on his belt a

storage battery to which is attached a plug

and cord by which current is supplied

to the light in the reflector on the front of

his hat. Metal springs grip the hat firmly

holding the light in position. The invention

is patented by Richard M. Eaton, Niagara

Falls, New York.

FIREMAN'S HEADLIGHT
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Interesting Models of Electric Plants

One reason why the solicitors and office

men as well as the engineers connected

with the larger electric light companies of

this country are so well informed is that

these companies give regular educational

courses to their employees at which the

important features of all parts of their busi-

tage and another showing the steam gene-

rating plant at Denver, the circuits of

which are joined to those of the Shoshone
plant.

Underground Street Lights

While the use of underground wires for

supplying current to street lamps is now

c/Rcu/rS
rTRANSFQRTIER $T£AM BOILER

CIRCUITS SUPPLYING
LIGHTS Sc MOTORS

MODEL OF STEAM ELECTRIC PLANT

ness are shown by up-to-date methods. In-

stead of depending on figures, charts or

even photographs, working models are often

used with good effect.

Thus the Denver Gas & Electric Com-
pany has had some interesting models built

WATERWHEEL-^ '"™*»r <-"T' '*~ ~1

J,

DYNAMO-^

MODEL OF WATERPOWER ELECTRIC PLANT

for showing the combined steam and hydro-

electric system by which it supplies current

to the people of Denver and vicinity. These
models include one showing how the water

power of Shoshone falls is used to advan-

too common to attract notice, the idea of

putting the lamps themselves underground
is much older. When electric street light-

ing first began to make general headway
some 25 years ago, one of the prevailing

ideas in many minds as to the function

of street lights was that they should be
imitation suns or moons. In other words,

they should be strong lights scattering their

rays from points high up in the air. When
the arc lamps were so placed on tall masts
or towers, it was difficult for the trimmers
to get at them for the recarboning and for

the adjusting which the early lamps needed
much more often than our perfected ones

of today.

To obviate this a Frenchman conceived

the idea of placing the lamps themselves

under the sidewalks and projecting the

rays of light from them up a hollow stack

and then outward. This merely meant the

use of powerful searchlight reflectors at

the lamp and of distributing reflectors at

the top of the stack. Then the lamps were
where the attendant could easily get at

them in any kind of wind or weather. What
the French inventor forgot and what
spoiled the plan in practice was the fact

that the intensity of the light given out by
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UNDERGROUND STREET LIGHTS

any lamp decreases very rapidly as you in-

crease the distance from the source of the

light, so that sending this light up a tall

stack greatly lessened the illumination

given by it. Besides, the use of mirror re-

flectors exposed to mist and smoke at the

top of the stack was not a success, for

this was long before manufacturers had

learned how to make the enameled reflectors

which are now so commonly used over

outdoor lamps.

Stage Fire Illusions

On the stage, as in real life, the sight of

fire always sends a thrill through the spec-

tator. To be really effective in this it must

not be a lifeless simulation of fire, but must

have the snap spontaneity which make the

sight of flames so fascinating. Thus the

curtain rises on an indoor scene with a

slight glow in the fireplace. The glow

increases; little reddish flames shoot up

here and there between the logs, gradually

growing more yellowish in color as they

swell in size until they seem to leap high

into the chimney. As they do so the faint

puffing which was heard when the flames

were small, grows into a roar that completes

the illusion, for illusion it must be since no

wise fire ordinance would permit a real fire

among the combustible scenery.

Again the curtain rises. ' This time it is

an outdoor scene at night with the light

realistically supplied by torches having tops

that blaze high into the air. Again the

flames are but an illusion, although an

almost perfect one.

And what is the secret? Electric lamps

for the lighting, with switches to control the

color changes ; fine silk ribbons or streamers

on which the colored light plays as they

wave and toss in the air ; fan motors to give

ELECTRIC FIRE AND TORCH

motion to the ribbons and air tubes through

which part of the blast can pass so as to

produce the roaring noise without which

even a rousing fire would seem like a tame

counterfeit. Both lamps and motors are

controlled from a distance by the stage

electrician.

In the case of the torches this is not

feasible so these consist of metal shells con-

taining storage batteries for operating both

the lamps and a small fan motor, the con-

trolling being done by switches carefully

concealed at one side of the torch.



THE GYROSCOPE COMPASS

The gyroscope, which for at least a cen-

tury was considered a toy, will without a

doubt lend itself to the accomplishment of

many wonderful things in the future. When
in 185 1 the great French philosopher,

Foucault, drew back and released the im-
mense pendulum by whose swing he proved
the rotation of the earth, he placed his name
before scientists and students for all time;

yet of almost as

much impor-

tance are his ex-

periments with

gyrostats.

After review-
ing Foucault's

work, Dr. Ans-
chiitz (Ger-
many) has per-

fected a substi-

tute for the
magnetic com-
pass. By a r-

a gyro
in a framework
so that it may

rotate around its own axis and this axis
at the same time be free to rotate on an
axis perpendicular to it, the axis of the ro-

GYR0SC0PE prin- rangfineFIG. 1.

CIPLE APPLIED TO THE
COMPASS

TTTmrtrrnT

FIG. 2. AS MOUNTED IN THE COMPASS CARD

tating gyro will set itself in such a position

that this axis will point due north and
south. This tendency of the gyro compass
to turn into a north and south position is

due not only to its own rotation but also to

the effect of the earth's rotation upon it.

The two allowed movements of the gyro are
termed "two degrees of freedom" and the
arrangement in Fig. 1 shows the mounting.
When serving as a ship's compass the

gyrostat is suspended beneath the compass
card, the card being attached to it so that
the axis of the gyrostat is directly under
the north and south line, Fig. 2.

The gyrostat and card float in a bowl
of mercury on gimbal rings in the same
manner as the ordinary magnetic compass.
A small motor ,^^^^^^^.
running at the ^^^^^^^^^
high speed of 20,- ^^fc^^^^^^^
000 revolutions Kn^5|ttfe«^
per minute turns «^SiSjj[SlBB
the flywheel of

the gyrostat. A
curious result
follows the run-

ning of the gyro-

stat for a few
thousand hours.

The surface of

the flywheel be-

comes noticeably

smoother than
when new, due no
doubt to air fric-

tion.

Some two or

three hours be-

f o r e a vessel

starts on a voy-

age the gyrostat

is set running so that by the time for de-

parture the axis has arranged itself for

accurate readings.

In exterior appearance the equipment is

very similar to that of the ordinary com-
pass, Fig. 3. Not being affected by sur-

rounding iron it may be placed well down
in the ship. Receivers placed at any de-

sired location in the vessel and actuated by
electric, circuits and contacts read the same
as the dial of the gyroscope itself. The
first installation in 1908 on the German
battleship Deutschland proved successful,

since which time the use of the gyro-
compass is being extended to other ships of

European navies.

FIG. 3. ORDINARY COM-
PASS IN MOUNTING



Electric Light in Old-Time Theatres

In 1846, when representations of the

opera of the Prophet were being given at

Paris, it was resolved that the scenery

should be unusually splendid—worthy alike

of the music and the poem. Two tableaux

in particular were objects of special care

and anxiety to the manager, namely, the

rising of the sun, in the -second act, and

the conflagration, at the end. The electric

arc light was still a novelty and its appear-

ance in the theater had something strange

people to tremble. This scenic effect always

gained immense applause.

In the interior of the wings or side scenes

were placed three electric arc lamps. From

the top of the scenes on each side an elec-

tric lamp was directed upon the entrance to

Moses's tent, while a third was arranged

in front, to strike upon the actor's face.

The rays of the lamp were concentrated

upon the door. As soon as the tent opened

and the actor appeared on the scene, the

LAST SCENE—OPERA "LE PROPHETE"

and solemn in it. But it bore its part

in accomplishing the immense success of

the Prophet.

One of the operas in which its aid was

found most effective was -Rossini's

"Moses." Although the scene was con-

stantly illuminated, Moses never moved

save in a special ray of light. One scene

in particular was then considered very re-

markable. The people in the middle of the

plain, are sighing regretfully for the

fleshpots of Egypt, and they wish to return.

At this instant Moses comes forth, his eyes

darting light, his whole body throwing out

radiance, and his long white robe gleaming

like the sun. Even before he has breathed

forth his indignation his aspect causes the

electric ray was launched upon him. The

rays illuminated all this part of the scene,

and the actor, previously instructed in what

path he was to move, walked continually in

the midst of the light.

The light was produced by the aid of

batteries of 40 or 50 elements or cells. A
space under the roof was specially set apart

for these batteries. Each evening an of-

ficial mounted up to them, arranged them,

examined them minutely, and when the per-

formance was over took them apart. The

electricity they produced passes into dif-

ferent wires, led everywhere throughout

the stage. A little niche was made in the

wall, where were to be found the ends of

the conducting wires. The chief of the de-
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partment attached movable wires to these

fixed ones, and thus carried the current up
to where the lamp was placed.

Sometimes colored lights were used,

either to make conspicuous a special actor,

or a particular part of the scene. In

"Faust," for example, Mephistopheles was
from time to time illuminated by red light.

In another piece of less success, an alchy-

mist, reading destiny in a

magic vase, was illuminated

by a green ray which
seemed to come from the

vase itself. These lights

were tinted by passing

through colored glass.

In the final scene of the

opera of "Moses" there was
a very curious and difficult

effect produced by the light.

The people of Israel have
crossed the Red Sea, and
in the front of the scene, in

partial darkness, the Egyp-
tians are seen perishing in

the waters. At the back of

the stage, standing on a

high rock, Moses holds the tables of the law.

The Hebrews, grouped around him, sing

the celebrated prayer (considered one of

Rossini's masterpieces), the day is breaking,

the electric lamps illuminate the scene, and
at this moment, as the symbol of a new
covenant, a rainbow appears.

To produce this illusion, two difficulties

had to be overcome. It was necessary first

to design a rainbow for the electric light

;

afterwards this bow had to be sufficiently

intense to be seen from the auditorium
without being extinguished by the other
lights. An electric lamp placed about the

middle of the scene, but concealed behind a

rock, was supplied by a very strong cur-

rent. Two batteries were used, in order
that the intensity of the light should be

great. On the other hand, the intensity

of the light from behind was diminished
without being noticed, because the front of

the scene was obscure.

Finally, by means of a specially con-

structed piece of apparatus, the white light

was decomposed into a spectrum, which
painted itself as a rainbow upon the scene

at the back, and all the rest of the light was
lost or concentrated upon the side farthest

from the bow.

Combination Lamp and Telephone

A special stand or shelf for the telephone
may be unnecessary if a present day inven-
tion fulfils expectations. A lamp and tele-

phone combined is rather an odd combina-
tion upon which F. J. Kerbel of New York
City has obtained a patent. The picture

shows the lamp globe tilted towards the

COMBINATION LAMP AND TELEPHONE

speaker so that the shade may gather up

the sound and concentrate it upon the trans-

mitter which is located in the top of the

shade. Besides having the shade pivoted

the general design of the lamp is such as

to hide the telephone instrument as much as

possible.

Pertinent and True

Robert Frothingham, manager of Adver-
tising, Butterick Building, New York,

writes

:

"Suppose you knew a man who kept his

shades drawn tight all day and burned kero-

sene instead of letting in the sunlight

;

"Suppose you knew a man toiling along

a dusty road who would not accept a lift

—when there was plenty of room in the

wagon

;

"Suppose you knew a miller—with his

mill beside a swift-running stream—who in-

sisted on turning his machinery by hand.

"All foolish, you say? And yet look

around you—how few retailers take advan-

tage of the greater uses of electricity.

"Put up your lightning-rod ! Let your
customers know about your business. Get

the habit and you will get the business."
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From Ox-teams to Motors Oxidation and Radiation

In few localities is the contrast between

old and new methods of transportation

shown more strikingly than in southern

France, where double yokes of oxen are

still used for hauling sugar beets to the

Inasmuch as burning produces visible

radiation, it is reasonable to suppose that

the process of oxidation, which is a kind of

slow burning, may also give rise to radia-

tion of some kind. Streintz, a German ex-

A STRIKING COMBINATION OF THE NEW AND THE OLD

refineries. The slow clatter of the sixteen

hoofs marks the approach of a load of bags

filled with beets. But scarcely has the

wagon drawn up before the refinery when
there is a gentle whirr as a motor-driven

hoist comes sailing along an overhead track,

picks up six or eight of the heavy bags at

a time and spins along with them to the

scales inside the building. In a few minutes

the whole load has been weighed and

dumped in distant parts of the refinery and

before another load has time to pull up,

the softly purring motor is back already

waiting to pick it up.

Electricity has been introduced into thir-

teen groups of coal mines in India, accord-

ing to the report of the chief inspector of

mines.

perimenter, has demonstrated the existence

of this radiation produced from oxidizing

substances.

He has found that magnesium, and to a

slighter extent aluminum, zinc, and cad-

mium, when placed in a gas containing

oxygen, give forth radiations which may
be of the nature of ultra-violet light, which

is invisible to the eye because its wave-

lengths are too short to fall within the

gamut of vision. This form of radiation

ionizes the surrounding gas, and produces

chemical effects which can be shown on

photographic paper. Streintz has found

that the metals may be protected from oxi-

dation by means of a positive charge of

electricity, and this fact is regarded by him

as suggesting important practical applica-

tions.



530 POPULAR ELECTRICITY

Electric Vehicle Carries Water to

Horses

The use of an electric vehicle to con-

tribute to the comfort of the very creature

it is rapidly displacing is the unique con-

dition presented by the electric horse water-

ing wagon, built and operated the past sum-

Electrifying a Steam Road

On June ist the Southern Pacific rail-

road instituted its new electric car service

on the Alameda division of its suburban

lines, on the east side of San Francisco

Bay. This is but the first step in the work
of electrifying the existing steam lines

HORSE WATERING VEHICLE USED IN PHILADELPHIA

mer by the Society for the Prevention of

Cruelty to Animals, of Philadelphia.

The wagon carries a tank holding 140

buckets of water taken from the city's

filtered supply and is on the street ten

hours a day covering a route of about

fifteen miles.

The crowded teaming localities are visit-

ed, especially the shipping and wharf dis-

tricts. During the month of July 9,876

horses were watered, the highest number
being 980, on July 12. The daily average

since the wagon was started out is about

460 horses. The wagon cost $2,380 and the

expense for wages, garage and charging

is around $5.00 a day.

The University of Pennsylvania has been

sending challenges to various colleges for

games of chess to be carried on by means
of their wireless outfits.

which now serve Oakland, Alameda, Berke-

ley and other bay cities.

The construction and equipment is con-

sidered the most modern in the west. The
cars are of steel construction 72 feet in

length, 10 feet 6 inches in width, and have

a seating capacity of 116 persons. An
unusual feature of these cars is the ar-

rangement of the seats, those on one side

seating three, and those on the other side

two passengers.

There are four motors to a car, each of

140 horsepower and at present are geared

to attain a speed of about 45 miles an hour.

Every other car during rush hours of travel

is a motor car. The overhead line con-

struction is that known to engineers as

the single catenary type. The trolley

carries current at 1,200 volts pressure, as

against 550 volts ordinarily used by city

electric railways.
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View No. I illustrates the method used

to support the overhead wires, also one

of the elaborate signal bridges. View No.

2 shows prominently one of the two steel

towers used to support the distribution wires

over the estuary, the span being 1,300 feet.

swung to either side a distance of 35 feet,

thus giving a radius of 70 feet. It was
also found to be invaluable in putting up
span wires (supporting wires for trolley).

These were secured to the pole on one side

of the track, then the boom was swung

These towers

high and carry ten wires,

four of which are aluminum
and six copper. The wires

are allowed to sag 50 feet,

which gives a clearance of

around to the other side, thus

eliminating ladder work here-

necessary

with the

in some
ordinary

21 above the water,,

which is sufficient for the

high masted sailing vessels

which frequently pass. The
contraction and expansion of

the aluminum wires is cared

for by means of counter

weights.

View No. 3 is of a con-

struction tower which was built to be used
temporarily while the regular line construc-

tion tower was sent to another part of the

work. This tower was built on the end of

a boom of a wrecking crane. It has the ad-

vantages over the ordinary tower that it can
be raised or lowered instantly, and also

SOME VIEWS OF THE
SOUTHERN PACIFIC

ELECTRIFICA-
TION

everything else in

readiness shortly before June
1st, with the exception of the

distribution line,

the very ingenious plan

shown in view No. 4 was
adopted for a temporary pole

line, it being found quicker

and cheaper than to dig

holes and set the high poles,

which would be much more difficult to re-

move, once the permanent line supported

on steel towers was built.

The short wood poles (about twelve to

fifteen feet) were turned down just to fit

in the hollow iron pole a distance of about

fifteen inches.
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Blowing Reports Through Tubes Horse Mortality Argues for Electric

Vehicles
In using the pneumatic tube systems,

which have been installed in a great many

stores and other establishments, it usually

takes longer to enclose the transmitted pa-

pers in one of the cylindrical carriers than

it does to draw this to its destination. If

BLOWING REPORTS THROUGH TUBES

the items are flat and uniform in size,

like the record cards used in telephone toll

service, the enclosing cylinders might be

avoided altogether if these cards themselves

could be blown through a flattened tube.

By bending up one end of the card like the

prong of an arrow, this will catch the air

pressure so as to be blown by it. Then at

the receiving station, a pair of rollers ro-

tating in opposite directions catches the card

and pushes it out of the receiving box into

an open basket. A small electric motor at

each receiving station turns the rollers,

while a single larger one in the basement

or attic operates the air blower.

The Use of Selenium

The property that makes selenium in-

teresting and useful is its capability of act-

ing as a fairly good conductor of electricity

under the influence of light while in the

dark it is practically a non-conductor.

This property has rendered selenium

useful for automatically lighting and ex-

tinguishing gas buoys, for exploding tor-

pedoes by a ray of light, for telephoning by

a ray of light, for transmitting sounds and

reproducing pictures at a distance by means

of electric wires.

During the hot spell last summer 171

horses died each day in New York City

—

a total of 1,026, all due to the heat. These

horses represented over a quarter of a mil-

lion dollars cash value which was entirely

wiped out in a single week. In addition to

this, other horses, not affected fatally, were

able to work at scarcely half their normal

capacity. It is estimated by Selling Elec-

tricity that the money represented by the

horses which died would pay for a sufficient

number of electric vehicles to do all of the

work done by the horses.

An Electric Kiss

One night not so long ago nearly all the

electric lights in an Indiana town sud-

denly went out and after a minute came
on again.

With the going out of the lights an

odor like that of an overcooked dinner

filled the power house, and upon examina-

tion it was discovered that a couple of

~\ 5iiGnrOM>R Of

chickens had stolen in and gone to roost

on the main wires.

All had gone well with them until Chan-

ticleer, who was perched on one wire, had

reached across to give a good night kiss

to his Biddy, on the other. The moment

their bills touched the current of thou-

sands of volts was short circuited through

their bodies and the fatal kiss ended in a

lightning flash and burnt feathers.



Electric Motors for Farm Work

That the American farmer is keeping

pace with his city cousin in the application

of electrical service is very readily proven

by a trip of inspection though the rural

districts where central station service is

available.

Fig. i shows a portable motor used by

an Illinois farmer near Elgin on his 1700

acre farm. The motor is permanently

mounted on an ordinary farm truck, and

f,i 1 (I 1
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FIG. 1. MOTOR AND WAGON—A CONVENIENT
SOURCE OF POWER ABOUT THE FARM

is covered by a wooden housing for pro-

tecting it from the weather.

This 1700 acre farm is subdivided into

six separate farms, each one having its

own residence, barns and storage buildings.

The service is supplied by the North Shore

Electric Company.

As this section of the state is devoted

chiefly to dairying purposes, three of these

farms are given to cattle raising. Four of

the farm buildings are now equipped with

machinery for grinding grain, fodder and

preparing all feed used for cattle, horses

and hogs, the machines being driven by the

portable motor.

The equipment at each place consists of

a combined corn and cob crusher and feed

grinder, a corn sheller and an ensilage or

fodder cutter. These are belted separately

to a jack shaft which in turn is run by a

motor conveniently located outside, a belt

passing through an opening on the second

floor.

The motor is used two days at each

of the two cattle farms, one day at the horse

farm and one day at the hog farm each

week. The motor has to grind enough feed

for 225 cattle, 50 horses and 200 hogs but

does the work very easily.

Fig. 2 illustrates a view in one of the

granaries, showing the type of grinder and

crusher used. These machines have a ca-

pacity for grinding from twelve to twenty-

five bushels of ear corn, or twenty to forty

FIG. 2. FEED GRINDER OPERATED BY AN
OUTSIDE MOTOR

bushels of shelled corn or grain per hour.

A switch and cut-out is placed in a suit-

able weather proof box near where the

motor is spotted and is tapped on by a

flexible cable.

This equipment provides a very conveni-

ent way of preparing the food for the stock.

The cost of grinding the grain per bushel

compares favorably with the prices for

grinding at the city mills. It is, however,

a saving proposition, as it eliminates the

expense of hauling the grain to and from

the mills.
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An Electrical Clay Digger An Electric Motorcycle

Economical as it may be for other pur-

poses, the bucket dredge is too clumsy for

use in digging clay and requires additional

machinery for grinding up and intermixing

the huge chunks which it digs out of the

clay beds. Besides, the dredges are con-

Motorcycle enthusiasts, here is some-
thing altogether new—a cycle driven by an
electric motor and storage battery. It is

not very pleasant on a summer day to sit

astride of a hot gas engine. Neither is it

pleasant to be obliged to tinker and attend

&

ELECTRIC CLAY DIGGER IN OPERATION

stantly needing repairs, owing to the heavy
strain which comes on the mechanism when
the scoop digs into the clay and again when
it suddenly drops its load. The ideal clay

digger would scoop out small chunks at a

time with very little strain on the machinery
and would drop each lump into the car with-

out any further attention on the part of

the operator.

That is what the electric clay digger
does. Running along on a light track, it

turns a bucket wheel which digs out little

chunks of the clay and continually drops
them into a small car running at a lower
level, mixing it in the car so that it is

much cheaper to make into tile or bricks
than if chopped out in large chunks.

to a complicated engine. The Electra

motorcycle, with its clean, noiseless and
absolutely dependable source of power, is

ready at a moment's notice, and its start-

ing and handling requires no more skill

than turning on an electric fan.

The inventor of the machine, Mr. F. E.

Hatch, of Chicago, has worked a number
of years on the problem of applying electric

power to this riow extremely popular form
of vehicle. Here is what he has done: He
has built a machine which is no heavier

than the ordinary engine-driven type ; he

has placed a battery and motor upon it

which will carry you a hundred miles on
a single charge ; he has given it three sepa-

rate speeds, four, fifteen and thirty-five



POPULAR ELECTRICITY 535

miles per hour—suitable for all ordinary

requirements ; he has fitted it with con-

veniently arranged means for starting and

stopping, and with a simple foot-operated

brake like that of an automobile.

In cost of operation, including mainte-

nance, the electric figures out cheaper than

the gasoline machine, and in addition is

cool, noiseless and safe. What more could

be desired?

The batteries supplied are either of the

best type lead plate cell or the new Edison

battery. The latter has the advantage of

being lighter for a given output and more

easily cared for by the amateur, as there

An Electrified Pillow

THE STORAGE BATTERY MOTORCYCLE

is no possibility of injuring it by over charg-

ing or discharging it below the operating

limit.

The batteries can be charged anywhere

that direct current is available, and in the

case of an Edison cell the process requires

only a few minutes to put fifteen or twenty

additional miles in the cell or about half

an hour for a complete charge.

Its many good features make it also

available for extended commercial appli-

cation. There are manv reasons why it

should be adopted for police and postal

requirements in cities. For police use a

special machine having very high speed is

made. Equipped with a side car attach-

ment it becomes a three-wheeled delivery

wagon for the grocer, baker and small mer-

chant or manufacturer, far superior to a

horse in speed and mileage, and very much
less expensive and troublesome to main-

tain and care for.

Many a sufferer from neuralgia or tooth-

ache has been kept from the timely use

of a hot water bag by the fact that this

effective means of relief is too conspicuous

AN ELECTRIFIED PILLOW

when there are others looking on. If such

a boon of warmth could be concealed, or

better yet if the heat could be transferred

to a pleasantly soft pillow, it would be en-

joyed all the more frequently. Indeed, as

our illustration shows, the cord carrying

the current to an electrically heated pillow

can be quite inconspicuous and the pillow

itself may be handsomely embroidered. All

it needs, is a layer of electrically warmed
fabric between the casing and the pillow

proper.

Keeping the Water Bag Warm

Varying the construction of a hot water

bottle so it is possible to heat the water by

using an ordi-

nary incandes-

cent lamp is the

subject of a

patent issued to

D u m out P.

Lamb. Portland.

Ore.

A chamber or

pocket large

enough to admit

an electric lamp

from the outside
WATER BAG HEATED BY A

LAMP is provided in
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the bottom of the bag and a pair of clamps
are secured to the bag to hold the lamp in

place.

Freight Handling in Sydney,
Australia

A unique device for increasing facilities

in loading and unloading freight at docks

is seen in the accompanying illustration.

This portable conveyor of the Jeffrey type

may be. This boom is equipped with a con-
tinuous moving conveyor belt. The out-

going freight is delivered upon this belt,

the cargo, being placed on the belt by hand
labor, descends to the barge where it

is again handled and piled. When the boom
is lowered the boxes travel along on the belt

and are delivered automatically to the wait-

ing drays. It is maintained that this, method
has minimized the human labor and reduced
the cost of handling at least 50 per cent.

PORTABLE CONVEYOR AT THE SYDNEY FREIGHT DOCK

was recently installed for delivering outgo-

ing and receiving incoming light freight at

a dock in Sydney, Australia. This machine
is in itself a most complete freight handling

plant.

It is electrically driven by a small motor
and is capable of handling 1000 cases, or

light packages per hour. The boom is first

raised above the barge, its length being ap-

proximately 24 feet and it is so arranged

that it can be raised or lowered as may be

necessary on account of the tide. It will be

seen that the portable truck carrying the

boom, travels on a track extending the en-

tire length of the dock, allowing the ma-
chine to be placed at the most convenient

point for unloading, or loading as the case

Switching Cars with an Electric Truck

In the May issue of Popular Electric-

ity, an electric wagon was shown hoisting

a safe to one of the upper floors of a tall

building by means of block and tackle.

A still more novel use is made of the

electric truck at the factory yards of the

S. F. Bowser Company, Fort Wayne, In-

diana. The railroad yards are one-third

of a mile from the factory. A spur track

runs to the factory. Over this track the

truck shown, which is one of two in ser-

vice, draws the cars to the factory for

loading and back again to the freight yards

when loaded. These two trucks do all the

trucking formerly done by two large trucks
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ELECTRIC TRUCK PULLING CARS

drawn by horses, besides doing the switch-

ing work. The battery on each truck is

a 48-cell, 25-plate storage battery and will

run the truck at six miles an hour when it

is carrying a load of 10,000 pounds.

The truck is fitted at each end with a

regular railroad drawbar for coupling to

cars. The picture shows the truck pulling

two flat cars each loaded with a 30,000

gallon tank.

Loading Coal Wagons Electrically

Instead of being extensive users of hand

shovels, the retail coal dealers are learning

to dodge the use of shovels more and more.

Even in yards where the coal is stored on

the ground and cannot be fed through

chutes, the hand shovel has seen its best

days. Now, instead of backing the coal

wagon close to the coal pile, a loading ma-

chine is placed between the two, a switch

turns on the current for the motor and the

coal climbs from the coal pile up into the

chute from which it drops into the wagon.

Once the wagon is backed into place, the

loading takes very little time. Thus, the

three-ton wagon shown in the illustration

was loaded in 80 seconds. The cable carry-

ing current to the loading machine is quickly

shifted about, so that the total time required

depends chiefly on getting the wagons into

place, for a single loader can take care of a

large number of wagons in rapid succession.

ELECTRIC LOADING MACHINE FILLING A COAL WAGON
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TRACKLESS TEOLLEY IN USE IN BRADFORD, ENGLAND

An English Trackless Trolley

In Bradford, England, extensive use of

the trackless trolley idea is being made.
In one of these electrically propelled omni-
buses, which derive their electric supply

from an overhead wire like a street car,

there is a seating capacity for twenty-eight

passengers. The steering gear is arranged

so that the vehicle will turn round in a rad-

ius of twelve feet, measured on an inner

rear wheel. There are two sets of brakes,

operated by a foot pedal and a side lever.

When it comes to passing by other vehicles

on the road, the picture shows how readily

this is accomplished.

This tool is used on an electric grinder

or a high speed pneumatic machine, and
its effectiveness is obtained by the chipping

blows of the blades. It is used also for

cleaning castings and removing barnacles

from boats as well as for surfacing stone

and similar service. It is maintained that

one man with one of these rotary cleaners

operated by electric power, can do the work
of eight or ten men with scrapers or

brushes, and get better results.

Cleaning Structural Steel

The old-time method of cleaning rust

and scale from structural steel and iron

was by scraping and brushing the sur-

faces by hand with wire brushes, and also

by the use of a sand blast. Now this work
may be done with a revolving device driven

by a small motor as shown in the illus-

tration.

The tool of this rotary cleaner consists

of two circular plates on the same hub, sup-

porting at their perimeters a series of pins

on which are carried steel blades or cut-

ters which are rectangular in shape.

ROTARY CLEANER
AT WORK

^
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The Strongest Arm in England

In the fairy tales of our forefathers,

a giant's arm, capable of lifting a thou-

sand pounds, was an object of wonder.

Then what would our legend makers have

said about one that easily handles 300 times

as much ? Such is the swinging arm of the

huge electric crane recently built for ship-

building purposes by William Arrol & Co.,

Ltd., of Glasgow. With a reach of 137 feet

it was only intended for a maximum load

of 150 tons, yet our illustration shows it

handling a test load of 187 tons which it

can readily raise 143 feet above the ground.

Today a gentle turning of the feed screw

with two fingers is ample even when boring

a five inch hole, for the up-to-date contrac-

tor believes in having the current and not

the man do the heavv work. The cut shows

Modern Boring

Have you ever watched a carpenter brace

himself with all his weight against his au-

ger when boring an inch and a half, or

even an inch hole? That was yesterday.

ELECTRIC BORING MACHINE

an auger five inches in diameter as guided

with two fingers when drilling coal, which

is much harder to bore than wood.

STRONGEST ARM IN ENGLAND WITH A LOAD OF 187 TONS



Electrical Men of the Times

OTTO ERNEST OSTHOFF

To be chosen vice-president and chief en-

gineer of a big engineering concern at the

age of 37 means training, push, executive

ability, lots of hard work and a capacity for

more.

In ten years Mr. Otto Ernest Osthoff has

achieved this position with the H. M. Byl-

lesby Company of Chi-

cago and it should be

noted that the scope of

this Company's opera-

tions, covering steam

and electric plants, wa-
terpowers, waterworks,

gas plants, etc., make
the direction of the en-

gineering department a

most noteworthy and

strenuous undertaking.

Mr. Osthoff was born

in Cleveland, Ohio,
Oct. 4, 1874. His par-

ents moved to Delphos,

Ohio when he was six

years old and here he

received a common
and high school educa-

tion. When sixteen he

entered Adelbert Col-

lege of the Western
Reserve University where he took up clas-

sical studies for three years. He then en-

tered the Case School of Applied Science,

Cleveland, Ohio, graduating in 1896 with

the degree of Bachelor of Science. During
his course here he gave evidence of the

future trend of his life by incidentally pur-

suing studies in mechanical, electrical and
hydraulic engineering. His thesis on the

relative coefficient of expansion of hydrogen
as compared with oxygen won for him the

Reid prize in physics given annually by Dr.

Reid of the Johns Hopkins University to

the student passing the best special exami-
nation in physics and also obtaining the

highest average grade in all studies in the

sophomore year. Mr. Osthoff served as

editor-in-chief of the college annual, The
Differential, and taught physics for a year
while pursuing his regular studies.

In 1896 he entered the employ of the Wil-
lard Storage Battery Company and during
the year received from the Case School the

degree of E. E., the subject of his post-

graduate thesis being "The Design of Cen-
tral Station Storage Batteries." In 1900
he entered the construction department of

the Electric Storage

Battery Company of

Philadelphia, finally
coming to Chicago as

their western engineer.

In 1902 Mr. Osthoff

became associated with

the Byllesby Company
and with this connec-

tion there opened up a

wide field of activity.

Under his supervision

were designed and con-

structed electric water-

power plants at Big
Fork, Mont., Sioux
Falls, S. D., Canon
Falls, Minn. ; steam
plants at Mobile, Ala.,

Oklahoma City, St.

Paul, Minn., Oshkosh,

Wis., and several coal,

water and gas plants

controlled by the Northern States Power
Company. And these are onlv a small part

of the diversified engineering work he has

planned and executed all over the country.

Asked if he had a hobby his reply was
that he had no time for a hobby unless his

work could be so classed. In his presence

one feels impressed by a strong personality

but put at ease by a manner altogether frank

and approachable. A friend in character-

izing him says, "He is a hard worker and
thorough, does not jump at a conclusion nor

give snap judgments, considers carefully,

but sizes up a situation quickly and is in

business language a 'safe man.' " And this

feeling of confidence in his good judgment
has made him much sought after.

Mr. Osthoff is an associate member of the

American Institute of Electrical Engineers,

and member of the Western Society of En-
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gineers, American Water Works Associa-

tion, American Gas Institute, National Dis-

trict Heating Association, American Acad-

emy of Political and Social Science, Amer-

ican Civic Alliance and American Asso-

ciation for the Advancement of Science.

He is also a member of the Union League

Club of Chicago, University Club of Chi-

cago, Lawyers' Club of New York City,

Arlington Club of Portland, Ore., of the

Greek letter scientific society, Sigma Xi,

Chicago Club of Chicago, Railroad Club of

New York City and of the Exmoor Coun-

try Club of Chicago.

Ruhmer's Multiplex Telephone

In the March (1911) issue of Popular

Electricity an account was given of the

invention, by Major Squier, of a system of

multiplex telephony, also of a discovery of

a similar nature by Frank L. Perry, of

Chicago. It appears now that a third in-

ETG. 1. RUHMER'S SENDING APPARATUS

ventor was working along similar lines at

the same time, none other than the famous

German inventor, Ernest Ruhmer.

It is difficult to frame a description of

the Ruhmer multiplex telephone in non-

technical language, for it is a complicated

contrivance, as indicated in the picture of

the sending apparatus. It may be said,

however, that it partakes of the principles

of both wireless and the ordinary tele-

phony. In this respect it resembles the

Squier system. Professor Ruhmer uses in

the sending equipment the well-known

Poulsen arc which is employed in wireless

telephony. This arc lamp is connected in

the telephone line and burns steadily. Then

a transmitter is arranged so that the tiny

fluctuations of current caused by the voice

are superimposed on the current flowing in

the arc lamp circuit, out over the line.

These fluctuations effect the resistance of

the arc lamp. This in turn cause similar

fluctuations in the line current which effect

the detector in the receiving instrument.

The frequencies employed in sending are

very high, much higher than in ordinary

FIG. 2. RUHMER'S RECEIVING APPARATUS

wire telephony. But they are not as high

as in wireless telephony. If they were, cur-

rent waves would be radiated out into space

as from a wireless aerial.

In short, we may assume that in Ruhmer's

system, the current carrying the message

barely follows the wire as a directing agent,

but travels principally in a narrow zone im-

mediately around the wire—almost, in fact,

a wireless wave, but traveling always near

the wire.

By using dynamos of various frequencies

to feed the arc lamps several messages may
be directed along the wire at the same time

without interfering with each other, in the

same manner that messages may be so

"tuned" in wireless telegraphy so as not to

interfere.

Special receiving instruments are pro-

vided at the distant stations, each made to

respond to a current of a certain frequency

and no other. They are in resonance, as we
say, with a certain current frequency. This

action is similar to that of a tuning fork

which is set in vibration by the vibration of

another of the same pitch.

The above is, of course, a bare outline of

principles of a laboratory apparatus which

has worked in an experimental way, but

the practical utility of which has still to be

demonstrated.
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Household

Where Art and Science Meet
By T. VERNETTE MORSE

The only difference between the modern
woman and her illustrious grandmother is

the different environments and conditions.

The far-famed grandmother was by neces-
sity a manufacturer. The granddaughter
must perforce, be a consumer, a selector.

She is, in fact, the manufacturer's repre-

sentative and no one knows this better than
the manufacturer himself.

The home magazine is the manufacturer's
best solicitor. Its advertising pages are
merely so many public letters addressed to

the women of the country. From an edu-
cational standpoint, the home has no better

lexicon of modern equipment than the

monthly magazines. Every housekeeper
understands this. but. unfortunately, it is

only through use and adaptation that the

actual labor saving devices may be profit-

ably installed in the home.
The day of invention has arrived. The

entire world has caught the microbe ; it is a

specie of disease. The patent office is over-
run with applications. Everything is pat-

ented, from a nutmeg grater to a flying ma-
chine.

Men are not alone in this arena of brain
action. Women are gaining the freedom of

interpretation and application, and as a re-

sult new labor saving devices (so called)

are flooding the market.
To purchase indiscriminately would mean

larger houses, more dust and more work.
Yes ! decidedly more work, for many of the
new inventions are so wonderfully invented
for a special purpose, that they require more
care and labor to keep them clean and in

order than is necessary to do the work
by hand.

Women are natural economists. Of
course they wear bonnets and visit the
beauty parlors; we are willing to admit all

that. But that does not prevent them from
saving the carpet, by sweeping it the right
way of the nap., a thing some representa-
tives of the vacuum cleaners might learn
with profit. They will serve a dainty lunch-
eon from the left-overs from yesterday's
dinner in such a charming, graceful manner,
that the guests will really believe that they
have attended a banquet.

Give a man $50. and he will spend it in

a lump—if his tailor so directs—without
giving a thought to the accessories that

must be obtained later. Give the same
amount to a woman and she will secure a

perfectly appointed costume in actual keep-
ing with the money expended.
The foregoing is written in justice to

women's natural powers of discrimination
and application. For to women has come
the necessity of occupying an important
place in the affairs of the nation, while she

still holds supreme power in the home.
The husband and father, with his'many

business anxieties, has no choice but to

leave the care of the home and family to

the wife and mother. Such women cannot
afford to be mere automatic nonentities.

The husband and children demand some-
thing besides love and labor. The modern
woman must be very much alive and up-

to-date : must have character and discrim-

inating judgment. The times demand this

and receive it.

By nature women do not like machinery.

They abhor the dust and dirt of the shop.

That is one reason why they have so readily

adopted electricity. "To press the button,

or turn on the switch" is a neat, clean job

and women like it.

At first, when pressing the button meant
nothing more than a brilliantly lighted

room, they were quite content to let men do
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all the planning and inventing, accepting,

as a matter of course, the great benefits

and conveniences accruing therefrom.

As time passed on some one invented the

"bread toaster," which was closely followed

by the "coffee percolator"-—man had in-

vaded the realm of the kitchen with elec-

demonstrated to their patrons the wonder-

ful advancement that was being made in la-

bor saving devices. But the housewife

walked serenely past, and did her Friday's

sweeping in the good old-fashioned way.

But it was no use, the change had come,

and could not be ignored, Antiquated ideas

ANTIQUATED IDEAS MUST GIVE WAY TO THE ADVANCEMENT OF SCIENCE

trical apparatus, which was destined to rev-

olutionize modern housekeeping.

At first women were curious. Few re-

alized that they were facing a new epoch

in domestic history. Little by little the in-

ventor and the manufacturers pushed their

wares. The retail merchants as a matter of

progress, invested a few dollars in some of

the most attractive wares and proudly

must give way to the advancement of art

and science in the house, just as the scythe

and sickle had previously given way to the

mowing machine.

Every considerate man would like to see

his wife sufficiently free from the absolute

drudgery of housekeeping to have time for

a well directed social life. That is the

unquestionable right of every normal
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family. As a natural result, men were
much more ready to install electrical equip-

ment in the home than women were to

accept it.

However, in the average home it is the

combined good judgment of the husband and
wife that eventually decides the question.

The new inventions have come to stay, and
have gradually been adopted or rejected ac-

cording to their merits, for the grand test

comes through constant use.

Formerly the sewing machine was about

the only machine that women came in con-

tact with, but what normal woman could

possibly resist the attractions of the auto-

mobile. She began by gingerly clutching

the steering gear, looking all the while as

if she fully intended to scream if anything

happened. Today she calmly owns and fre-

quently cares for her own machine, know-
ing all the parts and their purposes; is her

own chauffeur whenever occasion requires,

and the public has ceased to comment.

It is said that women are not great in

invention. That may or may not be true,

they are just entering the field, and as yet

we are unable to judge as to the final re-

sults.

Twenty years ago it was said that there

were no women artists, that only the mas-
culine head and hand were endowed with
that wondrous ability known as genius.

Today the reputation of our women painters

equals that of men, and the discriminating

sex line has disappeared.

The question of inventive genius can
only be decided by future accomplishments

;

but the present is in our own hands.

At present it is woman's province to ac-

cept or reject what the manufacturer pro-

vides. It is the wise manufacturer who
employs a woman of experience, with a

knowledge of the practical requirements of

the home carefully to test and criticise the

new inventions before they are put upon
the market. Such a course would be economy
in the end, and a blessing: to the housewife
in whose service the article is supposed to

be employed.

The wise housekeeper will provide her-

self with the best, knowing full well that a

few extra dollars for permanent equipment
will eventually be a great saving in time,

money and labor.

With equipment that is really labor sav-
ing, and the employment of specialists who
will go into the home and work by the day
or hour, the servant question and all other
complex problems of the home will be over-
come. In fact they are already dissolving,
for in many homes these plans are now
in force and the results are most satisfac-
tory.

Last year it was impossible for the Art-
craft Institute to supply the demand for
specialists who were capable of doing extra
work in the home. Nearly every occupa-
tion was represented from the cleaning of
silver to the preparing and serving of com-
pany dinners ; from the darning of socks to
planning the furnishings of the rooms.
Women are ready for the new era, and

will gladly welcome such devices as really
save labor. But they are keen observers;
the machine that requires a mechanic to

operate and keep in order does not appeal
to them. Such a machine if taken care of
personally means but a variation of the
same old dishwashing grind, with a more
disagreeable setting.

Give the housewife good things, give her
simple machinery, give her equipment that

will accomplish its purpose effectually, and
she will be found ready to accept all really

advanced ideas.

Model Home Which Travels on
Wheels

An electric house of Edison light came
over night to Newton, Mass. What is

more astounding, it came by electric auto-
mobile from its previous stopping place at

Winchester. Furthermore, this electric

house is chimneyless and represents the
height of electric development in domestic
life.

The idea is that of the Edison Electric Il-

luminating Company of Boston. The house
was originally built at Dover and there be-

gan its journey on wheels which will not be

complete until it has visited for a time all

the outlying suburbs where the Boston
Edison supplies its service.

It is said that from the door bell, which
rings by current from the electric lighting

mains, through the hall with its dim as well

as brilliant lighting, and the living room
with its comforts for happy evenings after
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busy business days, to the dining room with

its economical luxuries, electric switches

are within the reach of everyone within the

home. Every woman who inspects its elab-

orate arrangements may study at her lei-

sure all the latest conveniences that elec-

tricity has to offer.

The sleeping chambers are models of com-

fort and attractiveness, and the kitchen with

DINING ROOM

its complete electrical

equipment, the pantry

with its plate warmers
and other practical con-

veniences and the laun-

dry with electric wash-

ing machine and facili-

ties for electric ironing,

make housekeeping a

pleasure. In the garage

is an electric vehicle and many electrical

conveniences so necessary to the autoist's

use, the whole equipment being a marvel of

completeness.

At the front of this electric house is a

pergola 8 by 10 feet, while the major por-

tion of the house is 34 feet square, provid-

ing five spacious rooms within fourteen

feet square. In addition to the rooms al-

ready mentioned there is a reception room
in the center of the cottage which makes

a fitting entrance for the many guests who
will be welcomed.

After the house was put together it was

completely furnished with handsome and

luxurious furniture in keeping with the sur-

roundings. The excellent taste that has

been shown in selecting the furnishings

would make this residence a most attrac-

tive place, even if there were not the ad-

ditional features of the electric service.

It may be stated that the appliances that

have been installed in the electric home

and the methods by which electric service is

used, are unique and especially novel.

Everyone knows that electric fans are of

great value, not only to cool a room in sum-

mer, but to distribute the warm air from

the radiators in winter, but a great many

have never tried these two ways of making

an electric fan useful.

Many folks 'know that toast made on an

electric toaster is the best that can be ob-

tained, and is sweeter and crisper than

can be made in any other way, but thous-

ands have yet to eat their first piece of

electrically made toast. Everyone realizes

that vacuum cleaners, vibrators, polishing

machines and knife

sharpeners can be ope-

rated in the home elec-

trically and with great

convenience, but many
have yet to have prac-

tical experience with

these things.

An electric curling

iron heater may be

KITCHEN

always available in the dressing room or

chamber for the continual comfort and con-

venience of the hostess or her guests. There

is wonderful comfort, safety and conveni-

ence in the electric heating pad as it never

leaks, will maintain a constant temperature

and can be kept at the head of the bed,

available for any emergency, for a sudden

attack of neuralgia, or any illness, even

"cold feet," can be corrected promptly.
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Fireless Cooking

It is heat that cooks food—not the fire.

You can cook anything, with very little ex-

penditure of initial heat, if you can contrive

to save all the heat and turn its energy into

the cooking process instead of into heating

the surrounding atmosphere. This is the

principle upon which all fireless cookers are

designed.

In the electric kind, the heat is generated
inside of the cooker by passing the current

THREE DEPARTMENT ELECTRIC FIRELESS COOKER

for a time through what is known as the

heating element, which is nothing more
than a small coil of very fine wire. The
current in passing through this wire heats

it up to a red heat. This coil, being inside

of the casing of the cooker, along with the

vegetables or whatever is being cooked,

does not need to be heated for any great

length of time, the sides of the cooker be-

ing made up in a manner to prevent heat

from escaping, keeping it inside where
it performs its work and does not raise the

temperature of your kitchen.

The Detroit fireless cooker is one example
of the many forms of these utensils now
on the market. The large drawing shows
a three compartment type with a capacity

of 24 quarts. The equipment which goes
with this stove consists of two eight-quart

and two four-quart aluminum kettles, two
baking racks for pies, and, incidentally a

cook book. This latter is quite an important

adjunct since it tells just how long current

should be left on to develop the heat neces-

sary to cook various dishes, also how long

the latter should be left in the cooker. This
saves quite a little experimenting when one
first begins to use such a cooker.

In this cooker the heating element is lo-

cated below the solid cast iron bottom of
the cooking compartment and no water or

steam can reach it.

Another convenience is represented by
the time clock with automatic switch. When

you put in a meal to be

cooked you do not care to

stand over the stove for

the ten or fifteen minutes

necessary while the cur-

rent is doing its work, so

you just set the clock to

the time when it is de-

sired to switch off the cur-

rent. Then the clock per-

forms this act for you au-

tomatically.

No mistake can be made
in operating the fireless

cooker. The connecting

cord is screwed into any

electric lamp socket and
the other end connected

with the stove. You can't

connect it wrongly, be-

cause it only fits the right

way. You can get a high heat or a low heat

in the electric oven, by connecting the cord

differently and there is not as much danger

as in using an ordinary electric lamp globe

to read by. -

Without t h e

time switch ar-

rangement
should you for-

get your electric

stove and leave

the current on,

you would over-

heat the oven,

and you might
burn anything

you had in it,

but there would
be no danger, as the heavy asbestos insu-

lation is amply sufficient to prevent the heat

from affecting anything outside of the

cooker.

TIME SWITCH FOR FIRE-
LESS COOKER
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Blue Prints of Magnet Fields

For the person interested in the study of

magnet fields, blue prints offer an easy

means of obtaining permanent copies of

them. They are very simple to make, re-

quiring little or no experience in photog-

raphy to get good prints of magnet fields.

All that one needs is a package of blue

print paper, two or more magnets (bar

magnets are best) some iron filings and

a large dish of clear water. They are best

L
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Bar Magnets

^

made at a south window having a curtain

which can be raised and lowered at will.

Arrange the magnets as shown in the

illustrations leaving the ends about one

inch apart. Lower the curtain and place a

piece of blue print paper upon the magnets,

close the box containing the rest of the

paper, being careful to have the sensitized

side up. Then sprinkle iron filings upon the

paper which was placed upon the magnet.

The filings are best sprinkled by placing

them in a coarse cloth sack and sifting

evenly over the paper.

Raise the curtain and expose the paper

to bright sun light for about three minutes

then shake off the filings and wash the

paper in clear water for about half an hour.

At first you may not get the desired

results but with a little experience you will

be able to judge the exposures and amount

of filings so as to get perfect reproductions

of the magnet fields. The positions of the

magnets may be varied so as to secure an

endless variety of fields.

Ivan H. Walbridge.

A Miniature Electric Derrick

Not content with running paper figures

with toy motors, our British cousins often

build working models of much more com-

plicated devices. Here, for instance, is an

electric crane model with a total height of

17 inches and a motor run from two cells

of battery. The switches not only control

the motor but also supply current to the lit-

A MINIATURE DERRICK

tie lifting magnet at the end of the flexible

cord, so that this crane will pick up two

pounds of steel or iron and place it any-

where within a seven-inch circle.

Amusing Trick with Static

Nearly everyone knows that a rapidly

moving belt will collect static charges of

electricity. A person can easily draw off

these charges to the earth through the hand

and body. The writer has at different

times presented to a belt like the one men-

tioned above, a large sized common nail

held in the hand. From the end of this

nail will appear a small stream of blue

sparks. When, however, a finger of the

other hand is brought near the fiery end
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of the nail the sparks will retreat to the

other side of the nail. If pursued farther

they will die out altogether. Taking away
the finger the sparks appear again.

Apparently the charge is driven away
but what really occurs is that a larger con-

ducting surface* is presented and the charge

is thus not all made to jump the spark gap
at one point.

A Powerful Static Machine

In certain experiments with very high

voltage currents the alternating current

obtained from transformers is not suitable,

so recourse is had to static machines.

These static machines are of the type fre-

quently seen ten or fifteen years ago in

laboratories and doctors' offices and which,

STATIC MACHINE BUILT IN PARIS

with their swiftly revolving plates and
crackling sparks, were quite wonderful
sights to the ordinary observer.

In view of the inadequacy of these ma-
chines as so far constructed, H. Abraham
and P. Villard, in connection with their

work on high direct-current potentials, re-

cently entrusted M. Roycourt of Paris with

the construction of an extremely powerful

static machine destined for their laboratory

at the Ecole Normale Superieure. There
are ten pairs of revolving disks in this ma-
chine and when first tested out it was able

to produce a difference of potential of 320,-

000 volts between its two terminals. This

tremendous electrical pressure may be bet-

ter comprehended when it is known that in

the longest transmission lines of today,

extending hundreds of miles a voltage is

used not above 125,000 volts.

The Wonderful Alpha Rays

The Alpha rays from radio-active matter
consist of veritable atoms of matter pro-
jected at a speed, on an average, of 6,000
miles per second.

It is the great energy of motion of these
swiftly expelled masses that gives rise to

the heating effect of radium. Yet they do
not appear to go far. The swiftest Alpha
particle has been estimated to travel seven
centimeters in air, under ordinary condi-
tions, before it is stopped. But on its way
it plunges straight through every molecule
in its path, producing positively and nega-
tively charged ions in the process. On an
average, it is stated, an Alpha particle,

before its career of violence is stopped,

breaks up about 100,000 molecules.

AN ENGLISH ARTIST'S IDEA FOR TURNING
SURPLUS FAT INTO ELECTRICAL ENERGY
WHICH CAN BE STORED FOR LATER USE
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Illuminated Buttons

Xot content with decorating their homes

as well as their business buildings with

electrically lighted emblems and decorations

appropriate to the recent coronation, many

loyal Englishmen decorated themselves in

similar fashion during the festal week. The

favorite in northern England was what we

should call an illuminated button, offered

by an Oldham firm
—

"a metal framed

coronation transparency for buttonhole

use," showing a colored miniature of the

King and Oueen. This was lighted bv a

small lamp fed from a pocket battery and

its popularity may suggest a new form of

campaign novelty for future use in this

country.

Effects of Electricity

ILLUMINATED BUTTON

The observations of Mullendorf concern-

ing: the effects of electricity on the animal

body show some remarkable results. Man
has much greater power of resistance, or

much less susceptibility, than many other

animals. A leach placed across a copper

plate so as to touch a larger plate of

zinc is unable to crawl off on account of

the feeble electric action excited by the con-

tact of the metals. Horses are troubled by

slight differences of potential. An ox

treated for rheumatism with electricity suc-

cumbed to a current absolutely inoffensive

to man.

THE YOUNG EDISONS' CLUB
of electrical experiments. See how good an ••engineering report you can make of j our m\ estimations.

The Young Edisons' Club:

Three other boys and I made a telegraph

line. It has four stations and over half a

mile of wire. Each of us has a standard

Morse instrument. We found that it was

rather hard to read the messages, so an-

other boy and I resolved to make a recorder

rather than buy one.

We got an old clock that would run but

did not keep good time. We took it out

of the case so as to take it apart, and un-

screwed the nuts from the side pillars that

support the front and back plates. We filed

out all the wheels that interfered with the

turning of the wheel that moves the hands.

Next we removed the main-spring and the

heavy wide spring. At the jewelers we

bought a stronger main-spring and a more

powerful heavy spring which cost us

45 cents. We carefully put in these

springs and adjusted them.

The clock, when wound up would then

run about four times as fast as before. \\ e

next got a spool of Christmas ribbon and

unwound the narrow paper ribbon shield

from it. After removing the silk ribbon

we rewound the paper ribbon on the spool.

To hold the paper strip we bored a hole

through the cardboard spool and ran a wire

axle through it, then bent the ends down and

stuck them in a block of wood, so that the

spool would revolve when the paper was

pulled.

The free end of the paper ribbon was run

under the brass rod that is riveted to the

armature of the sounder, and which goes up

and down when the key is pressed and re-

leased. The screw which makes the down

click was removed and a piece of soft lead

was fitted tightly in its place. This same

end of the ribbon was fastened to the rod

that turns the clock hands.

When my station was called. I would

wind up the clock, which would then draw

the paper from the spool slowly. The lead

pressing on the paper ribbon would then

reeister the dots and dashes.

Enelewood. X. T. D. E. Lindsay.
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The Young Edisons' Club:
The accompanying photograph of myself

I took without assistance by pressing a

button thus charging an electro-magnet

which pulled to it a long iron arm at-

tached to the shutter of a box camera. I

am in my wireless, electric and photograph
room, where I combine experimental elec-

tricity with amateur photography. A minia-

ture electric lamp is attached to the oil

burner in the ruby lamp. A battery cur-

HARRY E. WAID IN HIS LABORATORY

rent is used, to increase the temperature of

the chemicals. A small motor is useful

in stirring powder into solution. Most of my
pictures are printed by an electric lamp. My
wireless equipment is the first in the com-
munity.

Kent, Wash. Harry E. Waid.

The Young Edisons' Club

:

I think that a spark coil is one of the

most interesting pieces of apparatus that

the experimenter can have. I have a one-

half inch coil which I made myself, and get

much amusement from it. If one wire is

grounded and one hand brought near the

other secondary terminal a spark will jump
to your finger with a sharp, stinging sensa-

tion. If you have a coil try to get a friend

to hold his finger to the coil terminal.

Most people think that you have to get

hold on two wires to get a shock, and will

readily try it. If your friend does try it

you will never see a more surprised boy in

your life. The reason for this is plain. If

you paste a piece of tinfoil on each side

of a glass, leaving a small margin around
the glass plate, and fasten a wire from one
coil terminal to one side of the foil then
fasten a well insulated wire to the other

coil terminal and bring it near the foil on
the other side of the glass, you will see that

sparks will jump to the foil. In grounding
one wire, the ground is the same as one
sheet of foil, the building in which you
stand is the glass plate or dielectric, and
your body is the other sheet of tinfoil.

Take two black lead pencils, fasten a wire
to one end of each, attach these wires to

the coil. Now bring the two sharpened ends
close together and you will have an arc

lamp. Care must be used in the foregoing

experiment or you may get a shock from
the pencils.

Leonard Lynn.
Stockport, Ohio.

The Young Edisons' Club:

An ordinary single pole, single throw
switch may be used as a high speed tele-

graph key as follows: Separate the sides

of the groove into which the blade fits

when the switch is "on," so that the blade
does not quite touch either side. A small
chip of wood will prevent it from touch-

ing the bottom of the jaws. To operate this

switch or key, swing the handle first to one
side and then to the other to spell out the

dots and dashes. With a little practice this

will become easy and natural and much
more rapid than with the ordinary key.

D. Clarke Cox.

123 W. Third St., Madison, Ind.
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The Young Edisons' Club:

I use the accompanying plan to connect

up dry cells so that two, four or more cells

may be handily placed in the circuit. Con-

nect say eight cells in series and run one

lead from the carbon of cell No. I to one

side of the motor. Run the return from

the other side of the motor to point (A)

on the five-point switch. Now run a wire

METHOD OF CONNECTING DRY BATTERIES

from point No. i to the zinc of cell No.

2. Connect it along with the wire which

connects cells No. 2 and 3. This makes

two connections on the zinc of No. 2. Run

a wire from point No. 2 to the zinc of

cell No. 4, from point No. 3 to zinc of

battery No. 6, and from point No. 4 to

zinc of No. 8. Be sure to connect the

points of the switch to the zincs of the

battery. The points can be connected by

the same method so that each one will

throw in one cell or any number of cells.

I have used this connection to control a

motor, a system of bells, and am now

using it to raise and lower the voltage in

the primary of my wireless coil.

Howard E. Crawford.

1319 Lee St., Charleston, W. Va-

The Young Edisons' Club :

Recently a private telephone line was in-

stalled in our home and I was called upon

to devise a method by which we could re-

ceive calls from both lines, by the use of one

telephone and extension bells. After a

great deal of trouble and experimenting I

succeeded. I used a double pole, double

throw switch, with connections as shown by

the accompaning diagram, also a double-

pole, single-throw switch for protection

against lightning.

A TELEPHONE PROBLEM SOLVED

With the double-throw switch up, the

telephone is connected to the regular com-

pany line, and the extension bells are on

the private line. With this switch down,

these conditions are reversed. With this

same switch open and the single-throw

switch closed, both lines are grounded, thus

providing a reliable lightning arrester.

I have found that two separate grounds

are absolutely necessary.

Earl Heffelfinger.

Williston, N. D.

The Young Edisons' Club

:

Almost all the amateurs have a small

electric engine which may easily be used as

a shocking machine. Simply wire as shown

by the accompanying sketch. For a battery

vou may use four discarded automobile cells

ELECTRIC ENGINE AS SHOCKING COIL

connecting them in pairs, having each pair

in series, and the cells of each pair in mul-

tiple or parallel. For handles round battery

carbons may be used. The shock may be

intensified by wetting the hands with salt

water.
Earl Heffelfinger.

Williston, N. D.
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THE CONDENSER
At the present time, when wireless teleg-

raphy is in such great public favor among
amateur electricians, the terms "condenser"
and "capacity" are almost household words,
however vague may be the understanding
of them. In trying to explain them we will

again use an hydraulic analogy, being care-

ful to remember that in using analogies we
must not carry them too far.

A condenser consists primarily of two
metallic plates separated by a non-conductor
or dielectric as it is called. The shape and
material of the plates may vary greatly in

different condensers, depending on the work
they perform. For instance, two ordinary
telegraph wires with air between them form
a condenser. Or, one wire and the earth
may give the same effect. Some condensers
are made of strips of paper and tinfoil in a
sort of coil. Perhaps the most common
form is the Leyden jar. This is a glass jar
with an inside and outside covering of tin-

foil.

The dielectric may be air, glass, mica, or
any such material that will withstand high
voltages. The two plates in all condensers
are separated by the dielectric.

When a voltage is applied to the plates

the condenser is said to be "charged.
5
' By

this we mean that energy has been stored
in the condenser. If the pressure be re-

moved the charge still remains unless the
leakage be great, as is often the case. But,
should the plates be connected together and
a circuit formed, the '•'discharge" takes place.

This discharge is merely the giving up of
the energy stored by impressing a voltage
on the plates, and may be accompanied by
noise, or not, according to the manner of
connection.

Now let us suppose that we have a com-
mon water pipe. We cut a section out and
insert a rubber diaphragm as shown in the
sketch. When water begins to flow through
the pipe it cannot pass through the rubber
and hence this non-permeable substance is

stretched and assumes some position as
shown by the dotted line. This sheet acts
in this case like the dielectric in a con-
denser. When a pressure or voltage is ap-
plied the dielectric is strained in some such

WATER PRESSURE ANALOGY OF THE
CONDENSER

manner as we know the rubber would be.

Some water will tend to leak through the
rubber sheet and in this we have an analogy
to the leakage current of the electric cir-

cuit.

Now if the water pressure is removed the
diaphragm will spring back to its original
position, due to its elasticity, and in so do-
ing will force the water in the opposite di-

rection to the previous flow. This then is

similar to the discharge of the condenser,
for in each case the stored energy is given
back to the circuit. In one case it is a flow
of water and in the other of current.

It is only natural that this rubber dia-
phragm should not come to rest instantly,

but will vibrate to and fro for a short space
of time. This will impart an alternating
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periodic motion to the water. Such is the

case in a condenser, for many experiments

have borne out the fact that the discharge

of a condenser is oscillatory.

Condensers are classed by their ''capac-

ity." The capacity of a given circuit is a

measure of the quantity of electricity held

by the circuit when charged to a given po-

tential. A condenser of unit capacity will

hold a unit quantity of electricity when

charged to unit potential.

A Special Use of the Vacuum Tube
Discharge

There are few persons at the present

time who are not more or less familiar

with the phenomenon called vacuum tube

discharge. However, few are acquainted

with the practical uses to which this phe-

nomenon is put in industrial and laboratory

processes.

Air is, under ordinary conditions of tem-

perature and pressure, a nearly perfect

non-conductor of electricity. But under

certain conditions, it can be made to con-
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VACUUM TUBE DISCHARGE

duct electricity. If we place an electrode in

each end of a glass bulb and gradually ex-

haust the vessel while a proper voltage is

applied a glow soon appears. Let us as-

sume the electrodes are six inches apart.

At normal air pressure nearly 100.000 volts

is required to break down the insulation of-

fered by the column of air between the elec-

trodes, and the discharge would be disrup-

tive as in the case of lightning. However,

if the pressure is reduced to a low value.

only two or three thousand volts is required

to cause a continuous glow which indicates

a constant flow of current.

By introducing various gases into the

vessel, the color of the light can be regu-

lated. This is the phenomenon which takes

place in the vacuum tubes which are used

for lighting purposes. The most common

of these tubes are the Moore tubes, one con-

taining nitrogen, the other containing car-

bon dioxide.

But an interesting use of vacuum tube

discharge is for the deposition of metals.

A vessel is constructed as in the accom-

panying figure. A glass jar (a) rests on

an aluminum plate (b) which serves as the

anode. The contact is made air-tight by

means of wax. The cathode is shown at

(c), and at (f) is placed the metal which

is to be deposited on the surface (e). The

source of high voltage is a transformer

though an induction coil can be used.

During the process of discharge very min-

ute particles are torn from the negative

terminal and shot in straight lines regard-

less of the position of the anode or positive

terminal. If the cathode be covered at (f)

with a sheet of platinum this metal will be

deposited on any surface placed at (e).

By this means any metal can be deposited

in as thin layers as desired. Metals vary in

their rapidity of deposition. Cleaner sur-

faces are obtained if the residual gas in the

vessel is hydrogen. In this manner mir-

rors can be made of any reflecting power

by varying the thickness of the coating.

This method can be, and is applied to many

industrial processes.

As the metal to be deposited is always

the cathode it is obvious that if alternating

current is used it should be rectified in some

manner. This is not necessary, however,

except that it decreases the heating effect.

If the cathode is made several times larger

in area than the anode the combination of-

fers more resistance to the flow of current

in one direction than in the other. If the

anode surface be reduced by covering much

of it with glass a very nearly complete rec-

tification is obtained.

All metal parts should be made of alum-

inum owing to the fact that this metal de-

posits very slowly and with great difficulty.

It is obvious that undesirable mixtures

would be obtained if other metals were in-

troduced into the vessel. The surface to

be coated is placed at such a distance be-

low (f) that it is at the edge of the cathode

dark space which can be observed in any

vacuum discharge.
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A Simple Arc Lamp

It is sometimes desirable to construct

quickly and cheaply a small arc lamp which
is self regulating and quite steady in its

operation. The accompaning sketch shows
one which meets the above requirements.

At (a) and (b) are the electrodes; (a)

is supported by an iron stand (c) and cur-

rent enters it at the binding post (d). A
piece of well seasoned wood (e) carries a

glass vessel (f) containing mercury. This

vessel can be of any substance not acted up-

on by mercury. The electrode (b) fits into

an iron sleeve, partly for the purpose of

good contact. Around the vessel (f) are

SIMPLE ARC LAMP

wound about ioo turns of No. 14 B & S
gauge copper wire, one end of this coil be-

ing connected to the binding post (h) while
the other end dips into the mercury. The
electric circuit is as follows : The current
enters at (d) goes through the metal stand
(c) to the positive electrode (a), thence
through the arc to the negative electrode to

the mercury, through the coil (k) and to

the binding post (h). A few ohms resist-

ance of several amperes carrying capacity

must be connected in series with the arc to

serve as ballast. The lamp can then be
operated on 1 10 volts alternating or direct

current.

When current is turned on the electrode

(b), which is normally in contact with
electrode (a), is drawn downward by the
solenoid action of the coil (k). With no
current flowing the electrode (b), which
is floating in mercury, is forced upward by
the pressure of the mercury. When burn-
ing the arc length tends to increase as the
electrodes are consumed thus increasing the
resistance of the circuit. This causes a
decrease of the current in the coil (k).

The soleniod action, which is directly pro-

portioned to the current flowing, is thus

decreased and the electrode is permitted to

move upward. The lamp is self-regulating

and with a little experimenting a very satis-

factory arc lamp can be constructed. The
electrode (b) should be guided by a guide

(1) insulated from (c) and by means of

three pins at (m) screwed into the sleeve.

If a light rich in actinic rays is desired,

as in the case of photography, the positive

electrode should be made of steel. The
iron arc, is rich in ultra-violet or actinic

rays, which are the rays that effect the pho-

tographic plate to the greatest extent. The
eyes must be protected by the use of glasses

when looking at the iron arc because the

ultra-violet radiation causes great inflam-

mation and produces what is termed electro

ophthalmia. Clear glasses are sufficient

protection because they are opaque to this

harmful radiation. If carbon electrodes are

used a very steady light is produced.

Making a Waterproof Joint

The installation and maintenance of elec-

tric wiring where subject to moisture must
be done with extreme care, and probably

few places try out electrical work more
thoroughly than the Chicago Stockyards

where in many buildings the ceilings are

constantly dripping water. The places at-

tacked on the wires are where joints are

made. According to an electrical inspector

of the "Yards," a joint that stands the

dampness as long as the insulation on the

wire, is made as follows : After scraping

clean the two wires and joining them, apply

a coating of good waterproof compound to

the bare wire. Upon this wind a layer of

rubber tape, and over this the friction tape

making a smooth joint. Then in finishing,

paint the tape-covered joint thoroughly with
compound.
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Flames as Conductors of Electricity

If a high voltage from an induction coil

or transformer be impressed on a spark gap,

and the gap is lengthened until no spark

passes under normal conditions, when the

flame from a lighted match is held between

the terminals of the spark gap a discharge

immediately takes place. If a glass rod be

electrified by rubbing with soft leather then

held in the flame, the rod immediately be-

comes discharged. These two simple ex-

periments show at once that the flame is a

conductor of electricity.

According to the electron theory a sub-

stance to be conducting must contain free

electrified particles. That flames and gases

escaping from them contain the requisite

electrified particles can be proved in a very

simple manner. If a voltage be impressed

on a pair of parallel plates which are in-

sulated and separated from each other by a

space of about one inch and a positively

charged pith ball is hung by a silk thread

midway between the plates the ball will tend

to move toward the negative plate. If the

pith ball is negatively charged it will tend

to move toward the positive plate. This of

course follows from the elementary princi-

ple that like charges repel and unlike

charges attract each other. Obviously if

the gases from a flame are passed between

the plates the negatively charged particles

will be attracted to the positive plate and the

positively charged particles will be repelled

by it and attracted to the negative plate.

The gas then becomes robbed of its elec-

trifled particles and after passing from be-

tween the plates it is no longer a conductor.

That this is true can be at once proved by

submitting the gases to the tests mentioned

at the beginning of this paper. This phe-

nomenon can be' seen visually by placing the

flame between the plates so that it does not

come in contact with them. The shape of

the flame will depend on the kind of flame.

Fig. i illustrates the shape assumed by a

certain flame when placed between two

plates of opposite potential. The luminous

or portion of the flame in contact with the

air is attracted to the negative plate, while

the non-luminous or central portion which

is of lower temperature is attracted toward

the positive plate. This at once indicates

that the particles in the luminous portion of

the flame are positively electrified and those

in the non-luminous part are negatively

electrified. If salt is vaporized in the flame

the phenomenon is much more striking.

Coal gas, oxy-hydrogen, alcohol, kerosene

and various other flames show these phe-

nomena.

The conductivity of flames is taken ad-

vantage of in increasing the luminosity by

passing an electric discharge through them.

If, as in Fig. 2, two wires are connected to

the high voltage terminals of a transformer

or to an induction coil and a discharge is

passed through the flame the light is con-

siderably increased. In fact with proper

adjustment an increase in luminosity as high

as seven or eight times can be obtained from

a cylindrical flame. The cylindrical flame

is more suitable for this purpose and a

burner 'can easily be made by drawing a

glass or brass tube so that the opening is

about i6 inch in diameter. The discharge

is passed through the length of the flame.

An acetylene flame is perhaps best adapted

to this purpose.

The theory of the phenomenon is com-

plicated, but the higher luminosity when
current is passing is no doubt due to the

higher temperature attained by the particles

which emit the light. Luminosity of flames

is due to incandescent carbon particles and

these are heated to a higher temperature

when a discharge is passed through. When
the electrodes are placed in -the luminous

part of the flame, soot rapidly forms, but

with proper adjustment a beautiful white

light is obtained. The efficiency of the flame

is higher when current is passing, that is,

the ratio of the light produced to the en-

ergy used is greater when the flame is con-

ducting electricity.

The British postofnce has decided to

build a cable from Holyhead to Ireland, 56

miles long. This will be the longest sub-

marine telephone cable in the world.
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Workman Locks the Switch

Serious accidents and sometimes fatal

ones have followed the closing of a switch
on a line- being repaired. The Journal of
Industrial Safety tells how a knife switch

A LOCKED SWITCH

may be so modified that the lineman may
protect himself. The blade or blades of the

switch are drilled close to the hinge with
a hole large enough to receive the hasp
of an ordinary padlock. Y\"hen the switch
is open the lock may be attached as shown
and the workman keeps the key. If an at-

tempt is made to close the switch the hasp
crowds against the hinge and prevents.

The switch cannot be closed except by the

holder of the key.

How Insulation Is Put on Wires

In examining a piece of rubber-covered
wire used in electrical work, did you ever

stop to think what a complicated process

must be required to prepare the rubber and
put it on the wire absolutely even and
smooth at every point ?

In the last two decades the manufacture
of rubber-covered wire has increased by
leaps and bounds and manufacturing plants

covering acres have been erected and are

operating day and night to meet the ever

increasing demand for this material.

There are different grades of rubber-
covered wire, differing only in the percen-

tage of pure Para rubber they contain.

The crude "up-river" rubber is received
at the factory in large solid masses some-

times weighing as much as eight hundred
to a thousand pounds. It is placed in a
large tank tilled with hot water and left

there until the rubber becomes soft enough
to allow all foreign matter to settle in the
bottom of the tank. The pure rubber, after
sufficiently heating, is then run through two
corrugated iron rolls which form the rub-
ber into a thin sheet, similar to the corru-
gated pasteboard used for packing.

The rubber sheet is now taken into a
drying room and hung on supports from
the ceiling. At this point different manu-
facturers employ different methods for dry-
ing the rubber, some use steam coils, which
method only takes about two days, while
others let it dry naturally, and this requires
from ten to fourteen days. It has not been
definitely decided which is the better meth-
od.

After it has thoroughly dried, the sheet
is taken to a set of rollers about fifteen

inches in diameter and wide enough to ac-

commodate the width of the sheet. This
pure rubber, which is somewhat sticky,

adheres to the polished surface of one of
the rolls, the sheet being pressed together as
an endless belt. The rolls are adjustable
and the thickness of the lubber is thus de-
termined.

At this stage the rolls are placed close

together and the reclaimed rubber (old rub-
ber shoes, automobile tires, etc.) which have
been previously prepared together with a
mixture of pitch, sulphur, litharge and
other ingredients which each manufacturer
keeps a secret), is now run through
the rolls with the pure rubber until

the whole is thoroughly mixed. The sheet
is now removed from the rolls and other
sheets similarly prepared are laid on. until

the mass becomes about two inches thick.

This mass is then placed under a press and
firmly pressed together.

The composite sheet formed as above is

then cut into strips about two inches wide
and fed into a machine which forces it

through a copper wire gauze of about one
hundred mesh. When the rubber comes
from this machine it is entirely free from
all foreign matter, such as small sticks, etc.

From here it is fed into the insulating ma-
chine. The force-feed action of this ma-
chine is similar to that in a meat chopper
or sausage grinder. At the end of the con-
veyor or worm is a hollow iron box which



POPULAR ELECTRICITY 557

contains the dies, one male and one female.

The male die is in the shape of a cone

containing a hole through the center ex-

actly the size of the wire to be covered, the

female die contains a hole the exact size of

the outside dimensions of the finished rub-

ber-covered wire being made.

Where the two dies meet a space of one-

quarter of an inch is left and through this

space the rubber is forced by enormous

pressure by the worm, and is spread evenly

over the wire. This process makes a seam-

less insulation, although there are some

methods by which a seam is left in the cov-

ering.

When the rubber-covered wire emerges

from this machine it is run through pow-

dered soapstone. This prevents the cover-

ing on the wire sticking to anything with

which it might come in contact.

It is now wound on a large iron drum

about five feet in diameter. This drum

with the wire is placed in the vulcanizer,

which resembles a large iron tank, one end

of same being removable to allow the pas-

sage of the drum covered with the wire.

This head is then put back and the air is

exhausted from the interior producing a

vacuum. Then heat is applied from steam

coils at a high temperature which vulcan-

izes the rubber, and requires a day more

or less for the operation.

After vulcanization, the wire is measured

and wound from the drum into a coil and

placed in a tank of water where it under-

goes a test as specified by the National

Board of Fire Underwriters in their code.

The test consists of placing the coil upon

a reel. One wire from an 8o-volt circuit

is attached to the end of the coil and the

other end of the 8o-volt wire is held by the

workman. The wire is made wet and

wound upon another reel, the wire passing

through workmen's hands. If the covering

of the wire contains a puncture the work-

man through whose hands it is passing feels

the electricity, and the puncture is repaired

with more rubber.

After the wire has been thoroughly tested

it is run through a braiding machine, where

a cotton covering is put on. The braiding

machine contains spools of cotton string

placed vertically on a bed which revolves

in a plane at right angles to the wire, the

machine plaiting the braid as it is put on.

Should two braids be required it must be

run through two machines.

Between the first braid and the rubber is

placed the trade mark of the manufacturer.

This consists of threads of different colors,

each manufacturer of course using his sep-

arate and distinct color's. These colored

threads are also woven in by the braiding

machine.

From the braiding machine the wire is

passed through an insulating varnish, and

after the varnish is dry it is then run

through a wax bath, which gives it a slick

polished surface.

The wire is then once more tested for

breaks, tagged with the maker's name, size

of the wire, number of braids and voltage.

Paper or cloth is wrapped around the coil

containing from 500 to 600 feet and then

sent to the stock room where it is ready for

sale.

Automatically Opening Battery

Circuit

In charging storage batteries we use an

electric motor to drive the charging gene-

rator. The simple arrangement shown is

AUTOMATICALLY OPENING BATTERY
CIRCUIT

successfully employed to break the battery

circuit when the motor circuit is interrupted

at the power house or from other causes,

thus avoiding a back flow of battery cur-

rent through the generator.

A stout twine, of properly adjusted

length, is used to connect the battery switch

to the handle of the automatic-release

motor starter. The fall of the handle opens

the switch. C. K. Theobald.
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Engineers' Problems Not All Solved
in Books

The engineer in any field is constantly

encountering problems that are not solved
in books, but require a solution that neces-

sitates head work 'and often the construc-
tion of apparatus quite original. Two such
problems are here presented without going
into things technical.

The question of wind pressure upon wires
strung on poles has always been figured
by assuming that the pressure due to wind
on cylinders (wires) was one-half that on
flat plates of equal area. The equipment
shown in Fig. i was used by F. C. Piatt,

H. S. Lane and L. A. Kistler in testing

wires of various diameters to find out more
about wind pressure on wires. Two arms
(AA) were secured to a shaft (B). Wires
(WW) exactly alike were strung across
and held by fine tie wires (T), then rotated

by means of an electric motor. When a

speed indicator showed a certain speed the

FIG. 1. TESTING WIND PRESSURE ON WIRES

belt of the motor was thrown off and the

time taken for wind and friction to stop the

apparatus. By applying mathematical for-

mulas to these results and others obtained

many important facts were deduced. For
example : On No. ooo solid copper wire a

wind velocity of ioo miles per hour gave
a pressure of 20 pounds per square foot of

exposed surface, but as the wires decreased
in size the pressure increased, 35 pounds
per square foot being the figures for No. 8

wire, which explains the trouble experi-

enced in keeping telephone lines with long
spans in condition. Further, cables were
found to receive from 15 to 25 per cent

more pressure per square foot than solid

wires of the same diameter.

Fig. 2 shows a self-explanatory method,
described in the Telephone Engineer, de-
vised to determine the strength of telephone
poles. With the far end of the-pole securely

FIG. 2. TESTING STRENGTH OF TELEPHONE
POLES

held between large posts set in the ground,
and the near end resting on a set of rollers,

the pole was bent by means of the chain

while an instrument (dynamometer) meas-
ures the pull on the chain in pounds. In
this way the number of pounds that will

break the pole was found. Besides this,

the way the pole goes to pieces under the

strain tells the engineer a story. On cer-

tain poles it was found that the annual rings

corresponding to each year's growth were
not strongly bonded together, while some
of the poles in breaking shattered by the

formation of long troughs the whole length

of the tree.

Return Call Bell Circuit

Having been often asked how to connect
up a two-wire return call bell circuit I

have found this diagram which is almost

BELL BELL

D
!_2)

COMCOWVECT/A/G Vf/RES

u
3.

t

BATTERY H'l'l
1

—
BATTERY

RETURN CALL
CIRCUIT

BELL

self-explanatory easy to follow. Two sets

of batteries are used and two double con-
tact push buttons.

J. J. Carl.
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Growing Use of the New Metals

Not so long ago such metals as tungsten,

molybdenum, vanadium and uranium were

so rare that the commercial world knew

nothing about them, and as a rule only

students were aware that they had been dis-

covered. Few people ever saw boron, sili-

con, titanium, and chromium except in

museums.

The cry for "more light" has been

echoed around the world until cities now

blaze at night with the glory of the noon-

day sun, and this has been made possible

by some of these rare metals. So too auto-

mobiles owe their present perfection in

part to the once rare metals that temper and

toughen steel.

Until a comparatively short time ago

these rare metals were left in the dump

heap at the mines, being deemed not only

valueless, but actually detrimental to the

concentration of the ore which was consid-

ered of value. In Colorado the miners used

to throw away what they called "black

jack." Now that they know black jack

to be wolframite, an ore of tungsten, they

are carefully smelting the dump heaps, and

tungsten forms a valuable branch of the

mining industry.

In Cornwall, England, the miners found

tungsten ore, but called it mock lead be-

cause of its high specific gravity, and they

too left it in the dump. Upon learning the

value of the stuff they are working over

the refuse heaps to recover the valuable

tungsten.

In 1842 this ore was found in Lane's

mine at Trumbull, Connecticut, and. Eben

Smith discovered it in 1876 in Colorado,

but it is only within the decade that it has

become of value commercially. In the

summer of 1904 some prospectors working

their way along through Okanogan County,

Washington, with pick, shovel, drill and

powder, staked a claim which abounded in a

new ore that they believed to be filled with

gold and silver. Much excited, they filled

their pockets and hastened to an assayer in

Loomis to secure an analysis.

When neither gold nor silver was found

they gave up their claim. But the assayer

noticed unfamiliar crystals in the ore and

proceeded to investigate and found it im-

pregnated with tungsten acid. When this

fact became known there was soon a new

industry for the region.

Tungsten is now in demand for incan-

descent lamp filaments. In the form of so-

dium tungstate a fireproofing of value is

produced. Tungsten brought joy to the

heart of the housewife in that it fixes dyes

so that wash goods will wash. Silk mer-

chants rejoiced for other tungsten salts

added weight to silk.

Tungsten steel is extremely tough. Pro-

jectiles made from it have penetrated

through fourteen inches of the best armor

plate. Tungsten compass needles are the

best on the market.

Tungsten ores have been melted in elec-

tric furnaces, but the problem now is to

produce it by direct pig iron blast furnace

smelting.

Tungsten is now mined in Arizona, Cali-

fornia, Nevada, Montana, Idaho and Colo-

rado, which produces 60 per cent of the out-

put. The tungsten belt in Colorado is three

miles long and eight miles wide. The

market for tungsten has become almost as

staple as that for copper, zinc and lead.

A possible rival of tungsten is molybde-

num, a metal discovered in 1778, but as yet

found in such scant quantities that the un-

certainty of the supply makes it commer-

cially' second to tungsten.

Though tantalum has been known for a

century, it was not commercially useful

until Moissan in 1903 brought it into the

limelight through the electric furnace. It

is found in the Black Hills of Dakota, and

its most important minerals are columbite

and tanalite. A small quantity has been

kept in this country for experimental work,

but the yearly output, amounting to several

tons, has been shipped to Germany.

The most important use to which tanta-

lum is put is in the manufacture of fila-

ments for incandescent lamps. They were

put on the market in Germany in 1905 and

in the United States in 1906. The tantalum

lamp scores on these three points—high

efficiency, ability to withstand high currents

and whiteness of light.

Vanadium in small quantities is dis-

tributed in sandstones, limestones and

igneous rocks. Its greatest value, when

alloyed with iron as ferrovanadium, is in

the making of steel. The automobile busi-

ness has greatly increased the market for

vanadium. The spars used in Sir Thomas
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Lipton's racing yacht Shamrock III. were
of vanadium steel and so were those on
Emperor William's yacht Meteor.
Uranium, in many respects the most in-

teresting of all the rare metals, was recog-
nized as an element in 1782 by the chemist
Klaproth, who named it after the planet
Uranus. The chief ore of uranium is ura-
ninite, commonly called pitchblende, and
from pitchblende comes radium.
Uranium is found in Joachimsthal, Bo-

hemia; in Saxony, Germany; in Cornwall,
England, and in Gilpin County, Colorado,'
where it is said to have been discovered
in 1878. Its uses are not many. Two of
its oxides produce pure black glaze for
porcelain and some of its salts are used in
photography. It is a steel hardener, but is

in no way superior to vanadium, chromium,
nickel or tungsten. In the manufacture of
incandescent gas mantles its presence is

said to improve the properties of thorium,
cerium and zirconium salts, applied for the
same. The entire production of the world
at the present time amounts to only about
300 tons of ore, yielding from three to
thirteen per cent of the metal.

To Detect Changes of Speed

Engines used in electric lighting are re-
quired to run with great regularity. An
interesting device for detecting, with ex-
treme accuracy, any change of speed in
such an engine has been employed in a New
Jersey factory.

Two metal plates are pierced with cor-
responding slits and placed one in front of
the other so that, when the slits are in line,

the spokes of the fly-wheel of the engine
can be seen passing them. One of the
plates is caused to oscillate, by means of
an electro-magnet, at such a rate that the
two slits are in line every time a spoke is

passing.

If there are six spokes in the wheel, and
the wheel turns at the rate of 400 times a
minute, the movable slit must oscillate 2400
times in a minute. If the speed of the en-
gines is perfectly regular, a spoke will al-

ways be seen directly in line with the slits

;

if the speed varies the spoke will appear
ahead or behind its proper place, accord-
ing as the rate of the wheel's revolution is

increased or diminished.

Combined Call Bell and Burglar Alarm

The device here described proved its

efficiency by making it necessary for one
party to think it over and tell the judge
why he disturbed this alarm in attempting
to enter a store protected by it.

The owner of the store lives next door, a
fifteen foot alley between the store and

FIG. 1. CALL BELL AND BURGLAR ALARM

house making this part of the wiring for the
alarm device simple. The diagram, Fig. 1,

is almost self-explanatory. By opening the
single-point switch the burglar alarm cir-

FIG. 2. ATTACHMENT OF SWITCH TO DOOR

cuit is cut out but the bells are still oper-
ative between the store and house as a call
and return bell system from the same bat-

FIG. 3, SWITCH

tery. At night the single-point switch is

closed and the "trap" set. A string from
the spring-controlled arm holds the arm
midway between the two contact points. If
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the string is fastened to the door as in Fig.

2 and the door be opened or the string

pulled or broken the pointer closes the cir-

cuit and rings the bells. The string may be

run across the inside of doorways or across

a stairway with the same result that if

pulled or cut the bell will ring until the

pointer is restored to a middle position or

the switch opened.

Fig. 3 shows a closer view of the "trap."

This system has been installed for more

than a year and operates most satisfactorily

as previously explained. J. M, B.

Telephone Bell or Door Bell—
Which?

If your door bell has a tone like that

of the telephone bell, you have no doubt

resorted to the common practice of stuffing

one or the other with paper. A much more

satisfactory way of causing them to have

a different tone is to saw into one side of

one of them with a hacksaw. This bell

will then sound loud and clear as before and

at the same time different from the other,

and mistakes as to which is ringing will not

occur. J. R- Stimson.

An Electric Counting Machine

An eight-station electric counting device

was recently made at home and installed in

the office of a box factory. This apparatus,

one station of which is shown and described,

is operated from push buttons located 'at

various machines throughout the mill. This

enables the office force to keep track of the

ers the lever through a distance necessary

to operate the mechanical counter (C).

These counters are to be had at small cost

from dealers in printing machinery. A bi-

cycle pump (P) cut in two and re-bottomed,

serves as a cushion for the fall of the lever,

while a spring of suitable tension lifts the

lever to its raised position.

Chas. K. Theobald.

ELECTRIC COUNTING MACHINE

daily output, for when a completed article

or a certain part of an article is finished at

a machine the operator pushes a button and

causes the counter in the office to register.

Current from a battery of six dry cells

magnetizes the electro-magnet (M) when

the machinist pushes the button. This low-

Tone Test for Telephone Cables

The following is a description of a tone

test equipment for service in testing out

telephone cables. The material for it can

Switch CONDEHSEQ

2 Cells
DvrBfiTTEPY.

TONE TEST EOR TELEPHONE CABLE

be obtained at almost any electric shop.

There is necessary: One five-ohm buzzer,

one one-half microfarad condenser, one

ioo-ohm impedance coil, one small single

pole switch, and four small binding posts.

Mount these on a board as in the illus-

tration, and connect the condenser to

the insulated contact (C) on the buzzer.

The other side of the condenser goes to

binding post (4). When the cable tester at

(A) places his "pick" on a wire, the tester

at (B) then proceeds to find that wire by

running his pick over the bare ends. When
he hits the right wire both testers hear a

buzz in their receivers, caused by static,

picked up from the buzzer by the condenser.

A then tells B to tag this wire No. 1. A is

in constant communication with B, as the

impedance coil prevents the buzzer from

interfering with the talking circuit. A
single pole switch is cut in on the buzzer

circuit in order to stop the buzzer when

not in use. Two dry cells will last a very

long time on a set of this kind. Be sure

and have pick at (B) connected to that

side of telephone circuit connected to post

(3). Parnell Scanlan.
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The Wireless Telegraph Automobile
By WALDON FAWCETT

Probably the most spectacular electrical

novelty of the year is a new type of military
motor known as a wireless telegraph auto-
mobile. This may be described as a wire-
less telegraph station on wheels with all the
facilities for establishing communication at

any time of the day or night, almost literally

at a moment's notice. The military signal
corps officers of the United States have
within the past few years experimented in
the use of motor cars as portable telegraph
and telephone stations (making use of
wires laid on the ground or erected on
trees or poles). But in this instance the
motor vehicle has been designed primarily
as a movable base of wireless communica-
tion in the field during military operations.
The new wireless telegraph auto is the in-

vention of Major R. P. Davidson of the
Northwestern Military Academy who has
had the cooperation of Lieut. F. L. Beals of
the United States Army but no patents have
been taken out and the first act of the in-

ventors after the initial car was completed
was to demonstrate it before high officials

of the U. S. War Department and offer
Uncle Sam the benefit of any of the ideas
embodied.

In the wireless telegraph car, as in the
case of so many automobiles for special

service, the basis of the design is a stock
or standard pattern of high-grade touring
car. In this case there has been employed
a 30-horsepower motor car with detach-
able tonneau which has made it easy to fit

the special body, leaving seats at the front
of the car as usual and which in this car
are assigned to the driver and the officer

in command of the squad operating the
car. The special tonneau fitted has long
seats on either side, the six occupants of
which face one another and these seats

are elevated, affording storage space be-
low for the entire wireless equipment and a
truly astonishing amount of miscellaneous
supplies, as will be explained later.

However, the really notable feature
which renders the exterior appearance of
the car distinctive is the telescopic wireless
mast which is of light but staunch steel con-
struction in eight sections nesting into one
another with admirable economy of space.
With the new telegrapa car in touring rig
only the basic or socket section of the col-

lapsible mast appears, standing upright in
the center of the tonneau, but upon com-
mand only a very few minutes is required
for two men to elevate the telescopic mast
to a height of about 50 feet, carrying the
antennae of the wireless, while other cadets
or enlisted men secure in position in the
field the guy wires which brace the mast.
A peep into the capacious locker or com-
partment of the car discloses an ingeni-
ous substitute for the telescopic mast as a
means of carrying the antennae aloft. This
alternative is a balloon of a size that can
be quickly inflated and may prove serv-
iceable when, for any reason the mast
cannot be used or when it is desired to se-

cure greater height for the antennae in

order to telegraph a longer distance. That
this latter is not likely to be a contingency
of frequent occurrence, however, may be
surmised from the fact that during the tests

that have been carried on within the past
few weeks wireless communication has re-

peatedly been carried on over distances'
ranging from 35 to 50 miles, using the reg-
ular "knock down" mast.

Purely from an electrical standpoint per-
haps the most interesting feature of the
new wireless car is the installation where-
by the gasoline motor of the automobile is
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employed to generate electricity for the

wireless, for illuminating purposes, etc.

The auto carries a Delco motor generator,

—a combined lighting, ignition and starting

set, weighing 67 pounds and of the differen-

tial wound constant voltage type. It is di-

rect connected to the pump shaft for illu-

mination, ignition, and the wireless, and

when used for starting is disconnected and

geared to the fly wheel. There is a special

magneto and a twelve-cell Exide battery

connected up in four sets of three cells

for lighting and twelve cells in series for

starting.

The electrical illuminating feature of the

wireless telegraph car is not the least of its

novel attributes and renders it a sort of

nomadic power house that supplies light-
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ing current not only for touring at night
but also for camp routine and for wireless
work after nightfall, when conditions are
notoriously most auspicious for this form
of communication. The car carries three
six candlepower lamps for use as side and
rear lights and in addition there are two
twenty candlepower tungsten headlights
and a powerful electric searchlight. On one
of the two wireless cars thus far construct-
ed the searchlight is equipped with shut-
ters for heliograph signaling thus giving
this versatile type of car yet another com-
municative asset.

It is the expectation of the inventors
that one of the principal uses for such a car
in military operations would be as a mobile
station for receiving wireless reports from
aeroplanists scouting high in the air. At
the same time it might be possible, under
such circumstances that the wireless squad
would want to resent interference close at

hand by a hostile aircraft. To meet this

contingency each of the new wireless cars
mounts, forward, close beside the search-
light, a Colt "needle gun" or rapid-fire gun
capable of firing 480 shots per second and
so pivoted as to permit it to be trained at
any angle. It might appear as though all

this was considerable to carry on a motor
car of 116 inches wheel base and yet that
does not tell the full story. In addition the
auto has snugly stowed away a Marconi
portable wireless set of the latest approved
pattern; a complement of shelter tents;
cooking outfit

; a set of emergency tools and
utensils such as axe, shovel, etc.; blankets
and bedding

; and three days' rations for the
members of the squad that man the car.

A significant circumstance is that this
new wireless auto is not an invention on
paper. Not only have the two cars of the
type thus far built been demonstrated at
Uncle Sam's new Army Aviation Field
at College Park, Md., but they have been
subjected to all the varied exactions em-
braced in a tour of upward of 3,000 miles in
the course of which the autos were ex-
perimentally operated on a number of the
battlefields of the Civil War. The wire-
less equipment "stood up" admirably under
all sorts of weatfter and road conditions and
communication was repeatedly established
between the two cars when separated by
distances of 30 to 40 miles.

Legal Rights of Wireless Companiles

The legal rights of wireless companies
are soon to be tested in California to decide
whether aerograms may be made public by
amateurs or other unauthorized persons, or
whether they are entitled to the same pro-
tection that the law gives to messages trans-
mitted by telegraph or telephone wires. The
circumstances which brought about this test
case are unusual and interesting, involving
the publishers of the leading newspapers of
Los Angeles, the Commercial Wireless
Company operating between that city and
Catalina Island and a couple of schoolboys
who own a private equipment which inter-
cepted a certain business communication.
The newspaper situation in Los Angeles

is rather strained just at present, in fact
there is a very lively newspaper war going
on between Mr. E. T. Earl, proprietor of
the Express and the Tribune, on one side
and the publishers of the Examiner, Times
and Herald on the other. The Times is

owned by General Harrison G. Otis and ac-
cording to Mr. Earl, the Herald is not only
owned but controlled by that same individ-
ual, although it advocates policies dia-
metrically opposed to General Otis's atti-

tude. The message which caused the im-
pending legal battle was sent through the
Examiner's wireless office and addressed to
the manager of the Herald, who was on a
pleasure trip to Avalon, Santa Catalina
Island. It read as follows

:

"Note—To F. S. Peard, Avalon:
"General suggests that we make repro-

duction of Examiner Earl expose in Herald
in morning. Suggestion sounds good to me,
and will follow it unless you wire to the con-
trary. Both phone ordinances passed by
Council and signed by Mayor this after-
noon. Now is the opportune time for re-
print (Signed) Webb."

This aerogram, signed by the managing
editor of the Herald, was received by a
schoolboy, who caught the significance of
it and its value to Mr. Earl. After con-
sulting with a couple of other wireless am-
ateurs, he took it to the Tribune office and
the following morning the message was
printed in that paper with editorial com-
ment to the effect that the aerogram con-
clusively proved that General Otis not only
owned the Herald but dictated its editorial
policy..
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Steps were immediately taken to prose-

cute Mr. Earl for making public a message

transmitted by a commercial wireless com-

pany, and on August 4th he was indicted by

the grand jury under the following section

of the code

:

"Sec. 619. Disclosing Contents of

Telegraphic or Telephonic Messages.

Every person who wilfully discloses the con-

tents of a telegraphic or telephonic mes-

sage, or any part thereof, addressed to an-

other person, without the permission of such

person, unless directed so to do by the law-

ful order of a court, is punishable by im-

prisonment in the state prison not exceed-

ing five years, or in the county jail not ex-

ceeding one year, or by fine not exceeding

five thousand dollars, or by both fine and

imprisonment."

The schoolboys who received the message

were not indicted, as Mr. Earl assumed the

full responsibility for the act. The defense

made by his papers is indicated in this ex-

tract from an Express editorial following

the indictment of its publisher. It reads:

"Does the United Wireless Company own

the air? When did it acquire that monop-

oly? When the operator at the Examiner

station flung his message into the air, he

then and there disclosed its contents to all

who chose to read it and had the facilities."

The papers which are opposing him claim,

on the other hand, that the business of the

wireless companies is jeopardized by the un-

authorized disclosure of its aerograms, and

state that the case will be vigorously prose-

cuted. It will be followed with interest by

all who are interested in wireless, either

professionally or as amateurs.

C. L. Edholm.

Wireless Transformer Data

These data on transformers were com-

piled with the assumption that the builder

would use average care in making his

transformer. If the winding is not care-

fully done, more wire may be required than

specified in the table. The transformers

are designed to operate on 100 to 120 volts,

60 cycle alternating current.

In these transformers the secondary is

on one leg and the primary on the other.

The legs on which the windings are to be

placed are those denoted by (B) in the

tables. The letter (C) in the table denotes

one side of the core. All cores are square.

For example, in the 100-watt transformer

the core is 1 1-2 inches square. Fibre sep-

arators are used between the secondary sec-

tions of the thickness specified in (N).

Before attempting to build a transformer

we suggest that the amateur read carefully

descriptions of such apparatus by Mr. Mor-

gan in the September, 1909, December,

1910, and January, 191 1, issues.

TABLE OF TRANSFORMER DATA
WATTS 100 250 1 500 750 1000 1500

|

2000

A 9 9y2
7

9J4 9y2 11 12 11

B 6/2 7 7/2 10 10

2h
15

C 1# IX 1% IX 2

6

2; 2

D 16 12 14

sy2
13 5 4

E 5 sy2 sy2 ey2 8>4

F a
re X X X X %.

G Empire Cloth

H 16
D.C.C.

sy2

16
D.C.C.

14
D.C.C.

14
D.C.C.

12
D.C.C.

10
D.C.C.

10

8
D.C.C.

J 4 5/2 6 7 14

K 8 9 9 10 18 22 23

L 34 Enamel 32 Enamel 30En'l

M 2^ 2Vz

X

2/2 2X
H
X

5 5 9

N lA Vs X X X
X X X X X

P 7 7 7 8 10 10 16

Q X • X X X X X X
R Empire Cloth

Key to Table

A—Length of Core (outside measurement).

B—Width of Core (outside measurement).

C—Thickness of Core.

D—Number of primary layers.

E—Width of secondary sections (each

side).

F—Thickness of insulation between core

and primary.

G—Kind of insulation between core and

primary.

H—Size (B and S) primary wire.

|—Weight of primary wire.

K—Approximate number of pounds sec-

ondary wire.

L—Size (B and S) secondary wire.

M—Length of windings.

N—Thickness of separators for secondary

sections.

O—.Thickness of secondary sections,

p—Number of sections in secondary.

Q—Thickness of insulation between core

and secondary.

R—Kind of insulation between core and

secondary.

A. B. Cole.



Wireless in the Amazon Country
By J. M. MERCER

By far the most interesting phase of wire-
less work in South America is found in the
Amazon Valley. Over this mighty stream,
from the upper reaches of the Rio Negro
and Rio Madeira, through the Tunguragua
and Ucayli to the city of Para, at the mouth
of the Tocantins, extends a complete wire-
less system.

River travelers have grown accustomed
to seeing the cable ship Viking scooting up
and down the river or at work repairing
the submarine cable and making tests at
anchor. Owing to the over changing its

course from time to time, and also to the
immense amount of sediment carried by it,

communication by means of this cable has
been hindered and at times completely in-
terrupted for months. This district is the
source of the rubber supply of the world,
and therefore the necessity of reliable tele-
graphic communication from the up-river
districts to Para as a shipping center is

readily apparent. The general dissatisfac-
tion expressed over the cable service led to
the inception of the wireless idea, which
has today developed into one of the most
successful installations in the world.

Concessions for commercial work were
granted to the Amazon Wireless Telephone
and Telegraph Company over six years ago.
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Contracts were drawn with the old Interna-

tional Wireless Instrument Company for

radio-telegraphic communication between

Para and Manaos, a distance of 740 miles.

Of course, at that time wireless equipment

was nowhere near its present stage of de-

velopment, but allowance being made for

the cruder forms of apparatus, some good

work was done, though finally given up.

The Fessenden system was next tried,

and engineers of that company succeeded

in obtaining signals over dense forests and

jungles at a distance of 150 miles with a one-

kilowatt set. However, it has remained

for the Telefunken Company, taking ad-

vantage of earlier investigation, to install

the successful system. This company now

has three stations on the Amazon, at Para,

Santerem and Manaos. Construction work

is also being extended into the rubber es-

tates of Itatuba, Itacotiara and Ananaz.

As these stations represent the most ad-

vanced ideas in design of wireless work, a

glance inside one of them may prove inter-

esting. Starting from the market place in

Para we take a car and pay 200 reis (six

and two-thirds cents). We accept our re-

ceipt for same with the gravity of demeanor

necessary in all dealings with the people

of this race. After having receipts punched

by another official and waiting several times

for power to return to our vehicle, we reach

our destination. Several corrugated iron

buildings and two tall masts with their in-

tervening antenna wires meet the eye, and

the chug-chug of the 40-horsepower engine

is heard. Upon entering the operating

room an amazing array of switchboards,

transformers, condensers and induction

coils is presented. This is a station of the

high-frequency or "skeeter-spark" type,

and uses a quenched gap. Over in one cor-

ner is the operating table, and there we see

a slim, brown-skinned native operator.

These operators were secured from the gov-

ernment land lines and as all land wire-

work in Brazil is done by Morse recorder

and tape, it was necessary to teach them

the wireless system of sound reading by

rigging up a buzzer, battery and key on a

table and sending newspaper articles to

them several hours per day. All telegraph

work in South America is operated in Con-

tinental code, and the American Morse code

is to them a marvel of speed, as they only

work a maximum of fourteen or fifteen

words per minute. Twenty-four hour serv-

ice will very likely be maintained, using

three operators. Messages are accepted in

Para at the present rate of 2,400 reis per

word (80 cents) and are sent to the station

by land wire and thence to Manaos, relayed

through Santarem.

The farther up the river one goes the

higher up the scale goes the thermometer,

until 130 to 140 degrees is not uncommon.

The average wireless man in the United

States can conceive the difficulties of work-

ing in this torrid climate and over swamp

land, by trying to work, for instance, on the

Great Lakes in August, when the "static"

rolls in continually and messages must be

repeated over and over. Make a compari-

son of temperature, take away the clarify-

ing effects of water, substitute dense jungle

for flat prairie, add an electrical storm or

two per day, and you have a fair idea of

the obstacles to overcome when working

in the tropics. However, all this has been

met and conquered after many instances

like the following : One day in May notice

was received at Para that Santerem would

be ready to test at 8 a. m. the following day

and to alternate transmitting and tuning

at five-minute intervals. The station crew

was there early and waiting, and promptly

at 8 o'clock the following was sent from

Para:

Hr. Pa oc gm ga tst, which translated

means, "Here is Para," "oc," etc, being

code for 8 a. m, good morning, go ahead,

test. No answer. And for two long days

and part of the night we disturbed the at-

mosphere with wailing calls for SA to get

on the job. SA, SA, SA, PA, Ans, pis ga.

After 30 hours of this a little weak string

of dots and dashes came ticking in our

phones, but too faint to be readable through

the heavy static.

We answered at once and told them to

put on more power and decrease their wave

lengths. We were then using 4,000 meters.

More turning of condensers and tuning of

variometers ; no answer. Next day, how-

ever, they were good and strong, and

through communication was once more es-

tablished.

The native people regard the "Telegrapho

sem no" as the most wonderful and fearful

thing on earth, and it is more awe-inspir-

ing to them than the Pororoca, the tidal

wave which rushes up the river with every
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STREET IN THE NATIVE QUARTER OF PARA

full moon with such force as to raise the
water level almost 30 feet.

One evening about 9 o'clock one of the
antenna leads became loose and "sparked
off" onto the iron roof, a distance of about
six or seven inches, and really did make
a fearful racket, which could be heard for
some distance into the surrounding jungle.
Everybody from the nearest native quarter
immediately took to the tallest of the tall

timbers, banana trees in this case, together

THE WIRELESS STATION AT PARA

with monkeys, parrots and hogs, all in one
wild scramble for safety. The operator on
duty at the time showed unusual self-pos-

session for one of his race, merely mutter-
ing "O Diable," and cutting out the key
circuit.

They are becoming accustomed to it,

however, and the business element is now
realizing the utility of a prompt, reliable

wireless service, and that it is a commercial
asset.

The Brazilian and Peruvian governments
have combined to form a coast-to-coast
wireless transmission, using Para, San-

terem and Manaos stations of the Amazon
Company, and from Manaos to Porto Velho
the Marconi stations owned by the Maderia-
Mamore Railroad. From there to the pres-
ent station at Lima by government-owned
stations of the Telefunken system. At this
writing construction engineers of that com-
pany are at work in the State of Iquitos
installing several high-power sets for this

service, and in a short time through com-
munication will be a reality.

Two years ago the Marconi Company
erected two 75-kilowatt stations for the M.
M. R. R. Co. Using a high power, they
are enabled to work direct from Manaos to

SANTEREM STATION IN PROCESS OF
CONSTRUCTION

San Antonio or Porto Velho, and handle
about 500 words daily. Recently this serv-
ice was made commercial, and now private
messages can be sent far up the Madeira
River. The railroad company publishes a
weekly paper in Porto Velho, called the
"Porto Velho Marconigram," containing
various bits of news that have drifted in

from the outside world via wireless. This
is sent out along the river to the different

camps and distributed among the American
railway engineers and construction men em-

LOOKING AT PARA FROM A BOAT ON THE
AMAZON
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ployed by the company. It is highly valued

and is read and re-read many times. A tale

runs that once as mail was being unloaded

from a boat to a camp the allotment of Mar-

conigrams fell overboard and was snapped

up by a ten-foot alligator. Everyone act-

ing on a common impulse immediately start-

ed on a still hunt for 'gator meat. Conse-

quently there was an abundance of hide on

the market for some months, but they re-

covered the papers in good condition.

On returning to the United States on any

steamer from South America the spirit of

gaiety increases as the distance from New
York decreases, and usually the wireless

man has his hands full and working over-

time to handle the messages that the boys

are sending home while at sea.

The operator himself can well share in

this, as it is a great big burden lifted when

he can throw his Portuguese-English dic-

tionary into the bunk, and to hear some

friendly operator along the coast say, "73

om. Bring along any cigarettes?"

Pipe Support on a House

The amateur of today when searching for

a suitable place for this aerial pole realizes

SUPPORT FOR PIPE AERIAL

the advantage of putting it on a housetop.

When the roof is flat it is comparatively

easy but with a peaked roof the problem is

more difficult. The writer solved the prob-

lem in the following way:

A frame as shown in the drawing was

made of two-inch material. The angles are

given for a roof which is half pitch. If

the roof is a different pitch, the angles will

be greater or smaller as the case may be.

The writer has a soft pine frame of the

dimensions given supporting an eighteen

foot length of ^-inch gas pipe and it would

support even more. However if the size

of the pipe is greatly increased the dimen-

sions of the frame will have to be increased

accordingly. The socket should be attached

with screws.

To prevent the pipe from rusting it should

be thoroughly cleaned and enameled. After

being painted this makes a strong but not

unsightly support. Mark A. Franklin.

Queries Department to be

Discontinued

After this issue the Wireless Queries

Department will be discontinued. The rea-

sons for taking this step are fully set forth

in a statement made in the Questions and

Answers Department of this issue.

Free Messages on the High Seas
•

On June 14th last the steamer Lake

Champlain of the Canadian Pacific lines

had a new demonstration presented to it of

a way wireless might be put to use out on

the high seas at no expense to the user.

Away out off Cape Race a little schooner,

the Neptune, from Scandinavia, bound for

St. John's with a cargo of salt, was encoun-

tered flying signals of distress. Of course

the law of the seas provides that the next

approaching vessel shall stop and render

assistance in such cases, and so the proud

Champlain, already sadly behind her sched-

ule, halted to aid the skipper. Coming with-

in hailing distance, however, and asking

what was desired the distressed ones really

had no answer to make. One fisherman sat

on deck calmly smoking his pipe, without

apparent concern. In fact, it soon proved

there was really nothing amiss.

Here, however, is the crux in the matter.

The Champlain must report the delay to her

owners. by wireless. It would at once ap-

pear in the naval or marine intelligence

that the ship Neptune had been encountered

in such and such latitude and longitude on

the sea. The friends of the Neptune's skip-

per had been advised to watch for such

reports and so, at no cost to either skipper

or themselves would find out just where,

on the seas, their friends were.
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Questions and Answers Department to Be
Discontinued

After this issue the Questions and An-
swers Department will be discontinued.

There are several reasons why this step

has been taken. In the first place, the

service which we have heretofore been
giving absolutely free to our readers has

become so burdensome and costly that we
cannot continue it longer without slighting

some other part of the magazine. Letters

come into this office literally by the hun-

dreds every month. Only a few get into

print, the rest we have answered by mail

or else turned over to experts outside of the

office, to be answered, all at a great deal

of expense. We believe that this time and
money can be more advantageously expend-

ed in making a better magazine.

We may say also that this step has been
made necessary largely by a number of

thoughtless ones who have used the de-

partment beyond all reason.

Of course it is our desire to make friends

for the magazine, and we have always
looked upon the Questions and Answers
Department as working toward that end,

but there is a limit to all things, and too

many of our readers have not recognized

that limit.

In the future we will answer questions

that are sent in, but a charge must be made
for the service, which will be quoted to

the questioner upon receipt of his letter.

Chatterton's Compound

Question.—What is Chatterton's compound?
—P. F., San Francisco, Calif.

Answer.—This compound is a cement

used for cementing together layers or

sheets of gutta percha, and for like pur-

poses in splicing telegraph cables. The
formula is : Stockholm tar, one part ; resin,

one part
;
gutta percha, three parts. Meas-

ure parts by weight.

End Cells

Question.—Referring to a storage battery,
what is meant by "end cells?"—C. J., Tipton,
Ind.

Answer.—The diagram gives the loca-

tion of the end cells and end cell switch of

a storage battery. When a battery is fully

charged its voltage per cell is around 2.05.

A no-volt circuit would then require 53
cells in series and fully charged to give

the proper pressure. As the battery dis-

charges the voltage per cell when the

battery is nearly exhausted is about 1.8. To

END CELLS

h

Jwfe
LIGHTS

esse
BATTERY END CELLS

provide no volts from the battery now
would require 61 cells. Consequently, by
installing 61 cells of which eight are ar-

ranged so that one cell after another may
be added as the battery discharges the

voltage on the mains is kept constant. De-
vices called end cell switches, which operate

either automatically or manually, are pro-

vided to move over contacts E, D, C, B, A.

Strength of Solenoid

Question.—Upon what does the strength of
a solenoid depend?—J. H., Hazelton, Pa.

Anszver.—In general the strength of a

solenoid depends upon the number of turns

of wire, upon the closeness of this wire
to the plunger, upon the number of amperes
sent through the coil, and upon the position

and length of the plunger in the coil.
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Measuring the Internal Resistance of a

Battery Cell

Question.—Will you please tell me how to

find the internal resistance of a battery cell.—

H. S. M., Astoria, N. Y.

Answer.—One method of doing this is

to arrange the cell, a telephone receiver,

a hand generator, key, a known resistance,

(R) and a 30-inch length of German silver

wire, as shown in the diagram, Fig. 1. The

Rectified Voltage; Transposition on Tele-

phone Lines

Questions.— (A) What is the highest voltage

advisable to put on the rectifier described in

the July, 1911, issue? (B) Why do the wires

of a telephone line have the relative positions

of the wires changed (on some lines) about

every half mile?—J. B., Selma, Calif.
_

Answers—(A) 220 volts. (B) Fig. 1

shows the effect of a nearby telephone or

electric light ware upon a grounded tele-

MEASTJRING RESISTANCE OF BATTERY CELL

whole forms a sort of Wheatstone bridge

with a telephone receiver in place of the

galvanometer, and the generator for test-

ing current. Slide contact (C) along the

wire until a point is reached where no

sound is heard in the receiver. Then if

the German silver wire has been set off

into resistance divisions on a scale under

it the resistance of the cell may be found,

as with a Wheatstone bridge. That is:

UNTRANSPOSED LINE

phone circuit. Wire (A) induces in circuit

(B) a current in the opposite direction,

as indicated by the arrows. If (A) is an

electric light wire a noisy telephone circuit

results. If (A) is a telephone wire cross-

talk is heard on the telephone circuit (B).

A -«-

C A
CB

X=
"ST °

r

C A X R
A — C B

where all resistances are known except X,

the resistance of the cell.

A second method, Fig. 2, requires a volt-

meter and ammeter. Connect up as shown

and read the voltage, calling this V. Now
close the key and read both the ammeter and

voltmeter, calling the ammeter reading A,

and the voltmeter reading Vi. The re-

sistance, X, of the battery, is

:

FIG. 2. TRANSPOSED LINE

To rid the telephone circuit of these trou-

bles a metallic line may be used and at in-

tervals transposed, Fig. 2. The induced

currents will then neutralize each other.

Transformer Voltages

Question.—-In transformers for wireless pur-

poses, what are the most generally used sec-

ondary voltages?—R. I. C, Holyoke, Mass.

Answer.—One-quarter K. W., 6,000;

one-half K. W., 10,000; one K. W., 20,000;

two K. W., 30,000.

X = V—Vi.

A

Rolling Transpositions

Questions.— (A) In cutting rolling transposi-

tions into a telephone circuit, is it essential

that thev be turned or rolled in one direction?

(B) If "two or more circuits are on the same

pole must thev be turned the same way?—
J. A. H., Salem,*W. Va.

Answers.—(A) No. (B) No.

Science for Its Own Sake

Sir James Dewar recently pointed out

that the whole cost of a century's research

of experiments at the Royal Institution,

London, has been only about $600,000.

What an insignificant sum to pay for the

benefits -mankind has received from the

splendid investigations of Young, Davy,

Faraday, Tyndall, Dewar himself, and

others, comments the London Times.



Royalties and License Fees— (Concluded)
By OBED C. BILLMAN, LL.B., M. P. L.

Termination of License.—By Expira-
tion of Patent or Express Limitation.—

A

license under a patent expires with the
patent, or by its own limitation where its

duration is expressly limited.

Revocation, Rescission, or Forfeiture.—In General.—A license under a patent
which has been acted on by both parties

cannot be rescinded or revoked by either

party of his own volition, in the absence of

express provision to that effect, but only
by mutual agreement or by court decree.

Express Provision as to Termination.
—The right to terminate the license may be
determined or affected by express stipula-

tions in the contract. Thus, where the con-
tract so provides, the licensee may terminate
the license, and upon his giving notice to

that effect to the licensor all his rights and
obligations under the contract are at an end.

But such notice must be clear and unequi-
vocal. So also the licensor may reserve the
right to cancel the license for breach of its

conditions by the licensee.

Breach of Covenant by Licensee.—

A

mere failure of the licensee to pay the stipu-

lated royalty or license fees, or to perform
the other conditions of the contract, does not
ipso facto work a forfeiture of the license.

And in such case, in absence of special pro-

visions on the subject in the contract, the
licensor cannot maintain a bill in equity to

annul the license, but must bring an action

at law upon the contract. The parties may
agree that in the case of default by the

licensee in making payment, the licensor

may terminate the license by giving notice

to the licensee to that effect, and such
agreement will be enforced. But the licen-

sor cannot annul the license for such de-
fault without giving the notice provided for.

And such notice must be a clear and un-
equivocal revocation. Nor will the breach
of covenant and notice of forfeiture ipso

facto terminate the license. There must be
a suit in equity for a rescission. If the
licensee continues after default and notice

to exercise the license, the licensor cannot
sue him as an infringer, but must either

bring an action at law on the contract for

royalty, or sue in equity to have the license

annulled. The reservation by the licensor
of the right to revoke the license for non-
payment of royalties confers no rights upon
the licensee, nor does it take away the
licensor's common-law right to enforce the
contract.

Infringement by Licensee.—An in-
fringement by the licensee does not neces-
sarily work a forfeiture of the license. But
where the licensee at the same time assumes
such a position of hostility to the patent as
to amount to a repudiation of the license, he
loses^ his rights under it. And an express
condition that infringements shall termi-
nate the license will be enforced, subject to
any circumstances calling for equitable re-
lief against forfeiture.

Repudiation by Licensee.—The licen-
see may forfeit his rights under the license
by an abandonment or renunciation of his
contract. And where the licensee fails to pay
the royalty provided for and repudiates the
license, but continues to use the invention
the licensor may sue either for the royalty
or for infringement.

Assignment by Licensee.—An un-
authorized assignment of a license by the
licensee is a nullity, and will not work a
forfeiture, unless the contract so provides.
Waiver of Forfeiture.—The forfeiture

of a license for breach of its conditions
may be waived by the licensor, and such
waiver constitutes a sufficient considera-
tion for a promise to pay the royalties due.
Death of Licensee.—A personal license

expires with the death of the licensee, and
does not pass to his representatives.
Effect of Termination.—Upon the ter-

mination of the license the rights and ob-
ligations of the licensee are, of course, at
an end. Thus, he no longer has a right to
use the licensor's name in connection with
articles subsequently manufactured by him
so as to lead the public to understand that
they were made under the licensor's patent,
and such use may be enjoined. And he is

no longer estopped to deny the validity of
the patent or the title of the licensor. If the
licensee continues to use the patent after
the termination of the license, he cannot be
held liable for the royalties stipulated.



By the aid of an ingenious photographic

device, the velocity with which molecules

are shot off from metal elec-

The Smallest
trodes when a spark from a

of Projectiles Leyden jar is discharged

through them has been very accurately

measured.

The result of the French experiments

along these lines shows that the average

velocity, within one millimeter from the

pole of the electrode, is at the rate of nearly

one mile and a quarter per second, which is

about three times the velocity of the mod-

ern rifled cannon projectile. Yet this im-

mense velocity, in the case of the French

experiments, fell off so rapidly that at a

distance of four millimeters it was only

one quarter of a mile per second. The

velocity varies with different metals, and

it is thought that further experiments in

this regard may lead to important discover-

ies in spectrum analysis.

Are thick walls of extra hard steel really

needed for the safety vaults of banks and

other institutions i Many
banks and safety deposit com-

panies pride themselves on
Safety Vault

the enormous thickness of

the walls in their vaults, a feature obtained

only at great expense and one which still

requires some signaling arrangement to in-

sure real safety. For, no matter how thick

and how difficult of penetration the walls

may be, they will yield to the persistent at-

tack of the burglar equipped with highly

modern tools.

It is evident that the protection therefore

lies partly in making the wall so difficult of

penetration as to foil an amateur or a poorly

equipped safe blower, but more so in having

an electric signal system which will sound

an alarm before the inner portion of the

vault lining has been punctured by the burg-

lar's tools.

A Thin
Walled

Then if such an alarm system is needed

anyhow, why spend a small fortune in ad-

ding layer after layer to the walls? Two
Parisians, Branley & Laurent, believe that

they have a much cheaper solution. They

provide air spaces between the outer and

inner layers of the vault and connect all of

these air chambers to an air compressor

and a sensitive pressure gauge. The air

is pumped up to a pressure which will in-

stantly force some of it out through even

a small hole made in the outer casing of

the vault.

As soon as this occurs, the needle of the

pressure gauge moves back and closes an

electric contact, setting off a series of alarm

bells and signals. Of course the connections

to the air pump are carefully concealed and

protected by an additional electric alarm

system which will scare and announce any

one trying to tamper with the compressed

air mechanism.

An employe of the South Side elevated

railroad, of Chicago, made the following

statement recently : "Few
Newspapers peopk realize itj but the
Left on "L newspapers left on our ele-

Trains
vated trains in one week will

make a bundle weighing several hundred

pounds. The papers are picked after each

trip and deposited at one of the barns, and

when several bales of paper are gathered

they are sold and each man who assisted in

gathering is given a proportion. During the

early morning and evening rush hours is

the time when we find the most papers, of

course, but scarcely a male passenger gets

on to ride any distance at any time in the

day without a paper, and ordinarily he

leaves it on the train. On the Englewood

branch of this line my 'bit' for one month

was over $8. A couple of crews usually

get together after we sell the paper and we

have a paper banquet."



A well-known ship owner tells the following
story:
"Whenever I see a toothpick I think of a dinner

that was given in Rome in honor of two Turkish
noblemen.

"I sat beside the younger of the noblemen. He
glittered with gold embroidery and great diamonds,
but nevertheless I pitied him sincerely, for he was
strange to our table manners, and some of his
errors were both ludicrous and painful.
"Toward the dinner's end a servant extended to

the young man a plate of toothpicks. He waved
the plate away, saying in a low and bitter voice:

"'No, thank you; I have already eaten two of
the accursed things, and I want no more.' "

Butcher—Twenty-eight cents a pound.
Mrs.. Murphy—That's awful high. I guess that's

the aviation meat Oi've been reading so mooch
about.

* * *

Mrs. Cobb—Was the grocer's boy impudent to you
again when you telephoned your order this morn-
ing?
Maid—Yas, Mrs. Cobb, he was that; but I fixed

him this time. I sez, "Who the hell do you think
you're talkin' to? This is Mrs. Cobb."

"I want a pair of button shoes for my wife "
"This way, sir. What kind do you wish, sir?"
"Doesn't matter—just so they don't button in

the back."
# * *

A little city girl was visiting a friend in the
suburbs, and was much impressed by the morning
rush of her hostess's father for a certain train."Why does your papa go to town every day'"
she at last inquired.

"So's to make enough money to sleep out here
at night," was the unwittingly shrewd reply.

Mrs. Fly (buzzing angrily)—What do you mean
by coming home in this condition?

Mr. Fly—Couldn't help it, m' dear. I shlipped
and fell into a ghlass of beer.

Mrs. Hardapple—Zeke writes from college that
since you called him down for spending so muchmoney he is coming home in trepidation.

Mr. Hardapple (suspiciously) — Trepidation?What is that—one of these here new-fangled gaso-
line cars? Ain't the trains good enough for that
boy?

* * *

An inquisitive purchaser in a Chicago candy store
saw a sign on the telephone, "You may talk for
five minutes."
"Why not three minutes?" he asked the clerk as

she removed one chocolate drop permanently from
the possibility of a sale.
"We let them talk five minutes," she replied

' because the longer they talk the more candy they
see and the more candy they see the more thev
buy. It always works."

a arummer approached a girl in charge of a
soda fountain and before giving his order asked:"How is the milkmaid tonight?"

"Milk isn't made; it comes from cows, you fool"
was the retort. He was glad to close his mouth
with some of it.

* * *

"Let me see some ladies' hosiery."
"For your wife or do you want something more

expensive?"
* * *

The other-people's-business man persisted in try-
ing to extract information from a prosperous look-
ing elderly man next him in the Pullman smoker."How many people work in your office?" he
asked.

"Oh," said the elderly man, getting up and
throwing away his cigar. "I should say, at a
rough guess, about two-thirds of them."

A man arrested for murder bribed an Irishman
on the jury with a hundred dollars to hang out for
a verdict of manslaughter. The jury were out a
long time and finally came in with a verdict of
manslaughter. The man rushed up to the Irish
juror and said: "I'm obliged to you, my friend
Did you have a hard time?" "Yes," said the Irish-
man, "a h—11 of a time. The other eleven wanted
to acquit yer."

* * *

"Will you please drive off the track?" asked the
motorman. The truck driver promptly reined to
one side.
"Thank you ever so much," added the motor-

man, with a smile.
"You're very welcome," responded the truck

driver, "but you must pardon my seeming careless-
ness. I had no idea your car was so near."

Mrs. Newlywed (to clerk)—Have you any wax
for polished floors?

Clerk—No, we have only sealing-wax.
Mrs. Newlywed—Well, that will do. If it's for

the ceiling I suppose it will do for the floor just
as well.

* * *

Physician—I shall have to forbid you smoking
drinking, playing billiards and keeping late hours!

Patient—Ah! I see my wife has been consulting
you.

* * *

A woman rushed into a grocery store recently
and demanded of the first clerk who greeted her:

"Please give me a mouse trap; I want to catch
a car."

* * *

Teacher—-Charles, tell what you know of theMongolian race.
Charles—I wasn't there; I went to the ball game.

The Kansas editors are asking if to turn and
stare at a harem skirt is one of the "breeches" of
etiquette. Answer: It is, I "trow, sirs"
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Equalizer.—A term applied to the wire con-
necting usually the positive brush of one com-
pound wound generator to the positive brush
of the next when these machines are operated
in parallel. Should the voltage of one ma-
chine be lowered, current from the other ma-
chine will begin to flow through its fields,
thereby raising the voltage and at the same
time reducing its own until the voltage of
both machines are again equal.
Equivalent Conductors.—-Conductors hav-

ing the same resistance per unit of length.
Ether.—A perfectly elastic medium which

is said to fill all space, even a vacuum, and by
which the theory of light is explained. Light
is according to theory due to vibrations of the
ether.

Exchange.—A central office of a telephone
system in which are installed switchboards,
cords, plugs, etc., by means of which operators
connect one subscriber with another. In an
automatic telephone exchange cords, plugs,
operators, etc., are dispensed with and connec-
tions are made by automatic devices operated
by electromagnets.

Exciter.—A direct current generator used
to excite the field magnets of alternating cur-
rent dynamos.

Exploder.—A small magneto used to gen-
erate a high electromotive force, employed in
setting off charges of powder in blasting.
Exploring Coil.—A small flat coil used in

connection with a telephone receiver to de-
termine where lines of force are going astray
and to carry on other investigations of the
same nature.
External Resistance.—The resistance of

an electric circuit outside of the battery or
generator.
Extra Current.—The rush of current due

to induction following the sudden opening or
closing of an electric circuit. This is marked
at the contacts of the vibrator of an induction
coil across which is usually bridged a con-
denser to take up this extra current.

F.—Abbreviation for Fahrenheit. For ex-
ample: 20° F., means 20 degrees Fahrenheit.

.
Farad.—The name applied to the unit of

electric capacity. A condenser of one farad
would be raised to a potential of one volt by
a charge of one coulomb of electricity. As a
farad condenser would be very large, the unit
used in practice is one-millionth of a farad
(micro-farad), and such a condenser contains
about 3,600 square inches of tinfoil.

Faraday's Dark Space.—The space without
glow between the electrodes in an exhausted
tube.

Faraday's Disk

Faraday's Disk.—Faraday placed a copper
disk between the poles of a magnet and at-
tached wires to a galvanometer. One of the
galvanometer wires was
connected to the shaft
of the disk, the other
being held against it.

When the disk was re-
volved the galvanometer
showed a current flow-
ing. This was the first

step to the building of
the electric generator.

Faraday's Net.—A conical linen gauze bag
supported upon an insulated stand. The apex
of the net has two silk threads attached to turn
the bag inside out. Faraday used the bag to

" prove that electricity resides
only upon the outside of a
body, by charging the bag
and testing with a proof-
plane and electroscope inside
the bag, then turning the bag

Faraday's Net inside QUt and tegting the
j*

side again. No electricity was found on the
inside, while the outside in each case was
charged. (See cut.)

Feeder.—One of the conductors of a circuit
running to a center of distribution where
branch circuits are taken off. The term is
sometimes applied to several parallel wires
in a group -running to the same point.
Fibre.—An insulating material made of

cellulose treated with a metallic chloride and
possessing qualities making it suitable for use
where the highest insulation is not necessary.
Field Density.—The number of lines of

force per square inch or square centimeter
given out by a magnet.

Field Magnet.—One of the magnets or poles
of a dynamo or motor used to produce • the
field of lines in which the armature revolves
Field of Force.—The region in which lines

a i

Ce from a ma&net exert their influence
Also applied to the field of a statically charged
body which attracts or repels other bodies.
I he pith ball experiment is a good example of
the action of an electrostatic field of force.
Filament.—The term applied to the thread-

like material in the incandescent electric lamp
In the carbon lamp the basis of this filament
is cotton fiber treated to remove the silicon
and then carbonized. In the tungsten lamp
finely powdered tungsten metal is mixed with
a binding material, placed in a steel cylinder
and with a pressure of 32,000 pounds per
square inch the paste is squirted through a
diamond die.
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German Experiments with a

Crewless Ship
By DR. ALFRED GRADENWITZ

A short time ago a limited circle of navy

and army officers as well as representatives

of the press had occasion to witness a

strange spectacle from the banks of the

Wannsee, a lake situated in the environs

of Berlin. A Nuremberg inventor, Mr.

Christopher Wirth, had in fact been invited

by the German Navy League to demonstrate

his crewless ship which is finding unusual

interest with the Navy Department.

Exactly at the hour fixed for the demon-

stration the vessel was towed to the center

CHRISTOPHER WIRTH AT THE PIER AT WANNSEE WITH HIS CREWLESS VESSEL



578 POPULAR ELECTRICITY

of the Wannsee; those that waited on the
shore or approached in a motor boat sat-
isfied themselves that nobody was sitting in
the ship and the experiment was started.
On the shore had been installed a slender

mast for the aerials and the sending appa-
ratus throwing trains of electric waves out
to the ship, a perfectly seaworthy vessel.
After the apparatus had been set working
orders were given out and the ship per-
formed most faithfully any one of them,

GUN SALUTE BEING FIRED BY MEANS OF
ELECTRO-MAGNETIC WAVES

turning to the right or left, sailing forward
or backward and eventually stopping her
course. In fact, an interval of one or two
seconds sufficed for the ship to follow any
command, while automatic signalling lamps
enabled the looker-on accurately to watch
the process.

While electrically propelled vessels
whose engines were operated from the
conning tower—that is, without the aid of
a machinist—have been built before, the
present invention is a great advance inso-
far as not only the machinist and stoker
but the captain and pilot can be dispensed
with. In fact, all mechanisms are operated,
not from the ship, but from some point on
the shore, out of any material communica-
tion with the vessel, which thus is steered
by remote control, through the intermediary
of the same electro-magnetic waves as used

in wireless telegraphy. This, however, does
not mean that the boat receives by wire-
less means the motive force required for
its motion; far from this. It has its own
source of power in a storage battery while
the energy stored therein is merely disen-
gaged by electric waves emanating from
the shore and collected by a receiving ap-
paratus installed on board. The sending
post is equipped with the tele-mechanic ap*
paratus invented by Mr. Wirth who per-
sonally conducted these interesting tests.

From an elevated terrace on the shore,
the maneuvers of the boat carrying on two
masts the receiving aerials could be readily
watched. After uring a signal shot from
the crewless boat (likewise through wire-
less transmission) this would begin its
course as if by enchantment, performing
several turns to the right and left, describ-
ing circles and eights, stopping and return-
ing. While these maneuvers were going
on, signalling bells and colored lamps would
indicate each operation performed.

This wonderful craft embodies a most
momentous invention, the importance of
which can hardly be exaggerated. It is a
sad symptom of our times that military in-
terests should play such a prominent part
in connection with all new inventions, but
the unceasing improvements of our

'

war
utensils, by making war more and more dif-
ficult, will eventually prove the most im-
portant factor in the advancement of peace.
As it is, the crewless boat principle will

be primarily used for the construction of
wireless torpedoes, carrying two short masts
for the aerials and which may be steered
from a sheltered position in any direction
against a ship of the enemy. These tor-
pedoes thus need not be projected from a
special tube nor are there any narrow limits
in regard to their dimensions as with or-
dinary torpedoes. In fact, the explosive
charge could readily be made so powerful
as to destroy even the largest armored ves-
sels. It will be readily understood that
these improved torpedoes would afford an
absolutely ideal weapon for coast defense.

The schematical view shows the arrange-
ment of such a torpedo steered by wireless

;

(a) is the aerial (antenna), (b) the signal
mast carrying the signal lamps (c), (d) is

a float reaching as far as the surface of the
water and which contains the wave de-
tector (f), the tuning device (g) and the
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wave switch (h). The torpedo proper (i),

which contains in front the hammer (k)

and the explosive (1) comprises in addi-

tion to the compressed-air compartment

(m) and the motor (n) for driving the

propeller screw (o) an electrical controller

most useful also for all manner of peace-

ful pursuits, affording, for example, a wel-

come means of steering lifeboats from the

shore, that is, without an danger to human
life. Railway trains could in case of emer-

gency be stopped by its means on the open

^ a ^ c
c

DETAILS OF A WIRELESS

(p), which through the intermediary of

electric waves starting from a sending sta-

tion on the shore or on board ship, will

move the rudder (q) to the right or left

or to the position of rest.

The possible military uses of the inven-

tion are, however, in no way confined to

the operation of torpedoes. In fact, it is

safe to say that the Japanese, if acquainted

with the new scheme, would have been able

by its means to steer the numerous blocking

steamers against the entrance to Port Ar-

thur, sinking them at the proper place, with-

out 'even endangering the life of a single

man serving as crew for the ship. Further-

more, it- allows land and sea mines to be

exploded and is likely also to play an im-

portant part in connection with the sig-

nalling service of warships.

In the same manner as a ship in water,

dirigible balloons in midair could obviously

be readily steered by electric waves. When
the problem of equipping balloons with

radio-telegraphic apparatus will have been

solved, airships will in their turn be able

to control torpedoes, the range of which

would thus become practically unlimited.

Kites equipped with photographic cameras

and steered by electric waves will afford a

most welcome arrangement for recon-

noitering.

Apart from these military applications,

the new invention will, however, prove

CONTROLLED TORPEDO

track, while a number of other applications

will doubtless turn up as soon as the inven-

tion will have been more generally adopted.

It may be said that an ingenious scheme

eliminates any risk of interference due to

extraneous waves, such as those emanating

from a wireless telegraph station, by auto-

matic tuning between the sending and re-

ceiving stations.

Electricity

Mysterious power, fluid of the air,

That men have conjured from the azure

sky,

Extracting from thy hidden alchemy

Heat, light and force—thy secrets weird

and rare.

Make miracles seem possible—the glare

Of light that makes Night's sable mystery

As Day— the force like some strange

witchery

That moves the cars along the thorough-

fare.

And that occult, swift current that conveys

Upon the wires the spoken word afar,

That writes the written word across the sea.

These miracles wrought in thy wondrous

ways
Speak dimly of thy future, as each star

Speaks dimly of the skies' far mystery.

Frederic Burton Eddy.



An Electric Automaton
THE LATEST FRENCH MARVEL

By BERNARD ST. LAWRENCE

ILLUSTRATED WITH PHOTOGRAPHS BY LAURENCE & CO., PARIS.

"I'm not going to tell you how it's done,
' so don't ask any indiscreet questions," said
the inventor when we had seated ourselves
under the shady pergola in his beautiful
little garden at Cros-de-Cagnes, near Nice.
"When a man has worked at an electric
problem for fifteen years and has at last

solved it, is it likely he is going to give his
secret away to a newspaper man—and to
the whole world? No, of course not. It

was with the object of making money that
I invented, and now that I am well within
sight of the goal I shall take jolly good care
not to let anybody know how my petit bon-
homme is worked. But I don't mind tell-

ing you the story of how he came into be-
ing, and you shall see my automaton at

work. That will supply you with material
for a first-rate yarn."

Monsieur Pierre Gill'o, who thus excited
my curiosity, is the inventor of a wonder-
ful automaton which he calls "The Arti-
ficial Man." I had heard of him from a
fellow passenger whilst travelling on the
railroad towards Nice, and on reaching my
destination I made a point of finding out
where he lived and calling upon him.
There was no difficulty in running him to
earth, for I found that all Nice knew Pierre
Gill'o and his automaton. I must confess
that my desire was to know everything
about the mechanism of his marvellous ma-
chine. I had pictured myself as handling
all the pieces—as examining all the joints
and connections. But, as you see, I had to

be content with the details which the in-

ventor cared to give me. However, I must
not complain. Truth to tell, his story was,
as he himself said, "staggering."

"Fifteen years hard labour !" said M.
Pierre Gill'o, musingly and with a faint

smile on his round ruddy face. "Sounds
bad, doesn't it? But, as in the case of the
convict, the day of liberation came at last,

and here I am, with my homme artiHciel in

perfect working order, ready to show it to

all the world, provided you go round to the
box-office. I made my debut the other day

with the perfected automaton at a Nice
music hall and I'm keen on business. I've
engagements booked already for Berlin,
Paris, London, and other great continen-
tal cities. When I'm through with them
I'll take a trip to Chicago and New York,
just to see if your American public has
still a love for mechanics and the marvels
of science."

' I'm a Lyonnais, bred and born. Do you
know what that implies ? A man with am-
bition, courage, inventiveness and a love of
marionnettes. I've got all these good quali-
ties. A love of the marionnette theatre
came to me when, as a boy, my mother
used to take me to the famous puppet show
at Lyons; inventiveness was stimulated
when she apprenticed me to' an electrical
engineer; courage and ambition came when
I started to try to make an artificial man.
As long as ever I can remember it was
my desire to produce something better than
the marionnettes of the Lyons puppet
show. I used to work at the problem—
without the faintest success—when I was
a kid. When I grew to be a man I found
myself irresistibly drawn towards the same
idea. How could I produce a thing of wood
and canvas and steel and wires, worked by
an electric current, that would have some-
thing of the appearance of a man and, as
regards certain given actions, conduct him-
self like a human being? The idea of
solving the problem haunted me day and
night. It still stuck to me when I got mar-
ried, much to my wife's dismay. She must
indeed have thought, as people said, that I

was^ crazy. However, despite my wife's
anxious looks and the remarks of the
neighbours, I stuck to my plans and models
and at last succeeded in producing some-
thing which wasn't at all bad. Certain
rudimentary movements of the head and
hands of my artificial man bore a very fair
resemblance to those of a human being.
This was my first model, which dates back
to 1904. Model No. 2, a much more per-
fected automaton, came the year after-
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wards, and it was then, while my wife and theatre, he

I happened to be in Buenos Aires, that I my Artific

was persuaded to make my appearance on Attraction,'

the stage.

"My duties as an

electrical engineer

had taken me to that

city, and while in a

club one evening,

telling a group of

friends of the au-

tomaton I had in-

vented and brought

with me (for I

never travelled with-

out it), one of them

suggested that he

introduce me to the

manager of a music

hall who was a

friend of his. At

first I looked upon

the suggestion as a

joke, but finally, see-

ing that he was
serious, I accepted,

with the result that

I obtained a short
THE ARTIFICIAL MAN STEPPING OUT OF

HIS BOX

had seen the announcement of

ial Artist: the Great Parisian

so had taken a box, where, on

peeping through the

hole in the drop cur-

tain, I could see him

sitting in his char-

acteristic attitude

—

his chin resting on

his hand. 'We must

play exclusively for

Coquelin,' said I to

my wife, who was

to present the au-

tomaton to the pub-

lic whilst I saw to

the working of the

electrical apparatus.

'If we can make a

good impression on

the greatest of

French actors we
have won the day.

Who is a better

judge of a perform-

ance than the great

Coquelin ainef

ARTIFICIAL MAN DRAWS A PORTRAIT
FROM LIFE

Argentine.engagement at the Cirque

Nervous on my first appearance, was I ?

I should think so. But one thing made me
determined to do my best. Just as my turn

came the manager rushed into my room

to say that the great Coquelin aine was in

the audience. Playing at a Buenos Aires

ARTIFICIAL MAN CONDUCTING: AN
ORCHESTRA

"Well, now, let me describe that first per-

formance, just as though you were there

yourself. Mme. Gill'o first of all carries

on to the stage a long box in which the

artificial man usually lives; she opens the

lid, whereupon the occupant slowly rises,

as though he were getting out of bed, rubs
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PEEPING THROUGH THE HOLE IN THE CUR-
TAIN I COULD SEE HIM SITTING IN HIS

CHARACTERISTIC ATTITUDE

his eyes, looks round in astonishment, and,
generally speaking, conducts himself like a
person who is waking up from a profound
slumber. Just as he is about to step out
of the box, Mme. Gill'o takes him in her
arms, carries him towards a little platform,
on which an easel is standing, and instructs
him to draw the portrait of some celebrity:

six minutes at the most, he tears off the
sheet of paper, throws it to the ground, and
sets to work to draw the likeness of the
Kaiser. Then, glancing in the direction of
the box where Coquelin is sitting, he sud-
denly recognizes the great actor and in
large letters writes the name Coquelin
Aine. Great surprise on the part of the
celebrated actor; dead silence and intense
interest amongst the audience! The arti-
ficial artist, with many a glance towards
his model, produces a striking like-
ness in six minutes,—a likeness in colours
which is taken round to Coquelin to admire
and preserve.

"From my post of observation in the
wings I notice, with delight, that an ad-
mirable impression has been produced. Co-
quelin's face is a study, so I make a hasty
sketch of his face, to serve as a memento
of that memorable matinee. Then while
the applause is still sounding in my ears
and Mme. Gill'o is gracefully bowing her
acknowledgments to the public. I give a
signal to the orchestra to strike up a tune,
and the second part of the performance
of the artificial man begins.

The petit bonhomme seizes, this time, a
conductor's baton and proceeds, almost with

CONDUCTING AN ORCHESTRA

Emperor, King, Prince or other personage.
Immediately the artificial artist, who is

dressed like a Montmartre student, seizes a
crayon from a box of pencils which lies
before him and writes on the sheet of paper
on the easel the name President Loubet.
Then he proceeds to draw from memory
the portrait of the chief magistrate of
France. When he has finished, in five or

EXPRESSING SORROW

Sousa's skill, to conduct the orchestra. One
of the musicians makes a mistake (inten-
tionally, of course), whereupon the arti-
ficial man suddenly drops his stick and
looks severely in the direction of the erring
instrumentalist. Another mistake causes
him to thrust his fingers into his hair, to
show all sorts of signs of distress, exactly
like an irritable conductor of a band. The
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HOW THE ARTIFICIAL MAN IS PACKED FOR HIS JOURNEY AROUND THE WORLD

audience is thus kept continually in a roar

and so the performance continues until

'the end.

"There, now, I have given you a brief

outline of my first appearance in public,"

said M. Gill'o after a pause. "But I have

yet to tell you of the sequel. Judge of my

delight the next morning when the postman

brought me the following letter of thanks

from M. Coquelin;—a precious document

this which I ever carry with me, as you

may well imagine

:

"Royal Hotel,

"Buenos Aires.

"To Monsieur Gill'o.

"Sir,—Your little artificial man is won-

derful, so amusing and so full of mystery

he is. I have not attempted to discover

the means by which you work him. In the

pretty Argentine Circus where I spent a

most agreeable matinee, I was entirely ab-

sorbed in the pleasure of seeing him arrive

on the stage, bowing to the public, sitting

down in front of his easel, drawing por-

traits, conducting the orchestra,—in a word,

providing the charming entertainment

which you gave everybody and particularly

yours very cordially,

"C. Coquelin."

"Could any man desire a better testi-

monial? With this letter in my pocket I

was back at Lyons in the following month

and at once I set to work to still further

perfect my artificial artist. And many are

the improvements which I have made. It

was back at Lyons in the following month

had on show the other day in Nice and

which I am going to take round the world

on a tour. My next performance is at the

Kursaal, on Friday next. Here is a ticket

for the performance. Go yourself and

iudee of the merits of the 'Homme Arti-

ficiel.'

Needless to say I accepted M. Gill'o's

invitation and on the day in question found

myself assisting at one of the most delight-

ful entertainments it has ever been my
pleasure to see. This artificial artist is^ in-

deed, a wonderful piece of mechanism.

How it is worked I know not, for, like the

great Coquelin, I have not sought to find

out; I was wholly absorbed, from the be-

ginning to the end, in the petit bonhomme's

wonderful mimicry, which the Nice repre-

sentative of a Parisian firm of photogra-

phers has kindly consented to attempt to

represent—and not unsuccessfully—in the

accompanying series of photographs.

Gold as an Adulterant

Alloying baser metals to resemble gold,

or adulterating gold with other metals to

cheapen the product, has been a common

practice for centuries. But that gold itself

should be used as the adulterant for cheap-

ening another metal, is a new development

and one for which the electrical industry

is largely responsible. The use of platinum

for electrical contacts, for wires leading into

X-ray tubes and the like has increased the

demand for it so that instead of being near-

ly as costly as gold, it is now considerably

above the latter in price. Consequently a

German firm (at Hanan) has begun making

articles of platinum adulterated with gold.



The Founders of the Electrical Industry .

By GEORGE FREDERIC STRATTON

This is the story of the men who have
developed the mysterious power of elec-
tricity; the power that glides—silent and
unseen—over a tiny wire for a hundred
feet, or a hundred miles, impelling powerful
locomotives, operating gigantic machinery,
and lighting outdoors, indoors and the bow-
els of the earth. The exploitation of the
telegraph and the telephone is another story,
and has been told before.

The year 1877 is written with red ink in
the chronicles of electrical history. In that

add the manufacture of electrical machinery
to his already great and diverse industries.

In that year not a single arc lamp was
to be found in the streets of any city of
America. The first serviceable incandescent
lamp had not been produced. Xo man had
seen a fare collected on an electric street
car. Y\ ithin two years, each of these four
men had established small factories, and
commenced the manufacture of the different
apparatus they had invented

; and those four
business ventures are combined, today, into

THE EDISON LABORATORY AT MENL0 PARK IN 1879, SHOWING OTOlM)OBPOuf SlRCUITSERECTED FOR THE FIRST PUBLIC EXHIBITION OF INCANDESCENT LAMPS

year four men, in different quarters of the
country, were sifting out from the mass of
impracticable experiments and inventions,
the germs of the commercial availability of
electrical light and power.

Edison, at Menlo Park, was plunging into
exhaustive investigation of the possibilities
of incandescent lighting. Brush, in Cleve-
land, was doing the same on the possibilities
of arc-lighting for public service. Thom-
son, in Philadelphia, was experimenting
vhh a simplified and improved dynamo.
Westinghouse, in Pittsburg, was planning to

the two gigantic manufacturing corpora-
tions which dominate the industry in this
country, and largely influence it in other
countries.

From those small beginnings in 1877 have
developed an industry which absorbs the
business ability and inventive genius of
nearly 200 companies, firms and individuals
with a capitalization of over $200,000,000;
in addition to which—and as a con-
sequent result of the utilization of the appa-
ratus so invented and manufactured—are
the street railways, and the power and
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THE FIRST INCANDESCENT LAMP FACTORY
AT MENLO PARK, 1880

lighting industries, which at the present

time are capitalized at three billions and a

half, with annual earnings amounting to

$340,000,000 and affording employment to

nearly 200,000 persons.

In 1877 Edison commenced his experi-

ments on incandescent lamps. In '79 he

had attained success with them, and was
making them at Menlo Park at the rate of

100 a month. In 1882 the output was 1,000

per day, and at this time it is over 100,000

per day.

In 1877 Brush exhibited his first arc-

light dynamo. In 1879 he installed the first

arc-lamp street lighting system in the

United States. In that year he was poor,

but ten years later he sold his plant and

his patents, and retired with an ample for-

tune.

In 1877-8 Professor Thomson was ex-

perimenting in Philadelphia with arc-light

BUILDING AT NEW BRITAIN, CONN., USED
AS A FACTORY BY THE AMERICAN
ELECTRIC COMPANY, ORGANIZED

BY THOMSON AND HOUSTON
IN 1880

dynamos and lamps. He formed a partner-

ship with Professor Houston, and they

started a small shop where they manufac-
tured lighting apparatus very successfully.

In 1888 they became interested in electric

traction, exhibiting their first car at Cres-

cent Beach, Mass.

In 1880 Edison had a short track at

Menlo Park, upon which he exhibited an

electric locomotive which hauled cars. A
little later, Stephen D. Field built an elec-

tric locomotive which was exhibited at Chi-

cago. In 1883 Daft showed an experi-

mental car at Mt. McGregor, near Sara-

toga. In the same year, Van Depoele

showed an electric car of his own inven-

tion, at Chicago, and immediately after

formed the first company for manufactur-

ing such cars. Three years later he had

greatly improved the equipment, and con-

THE FIRST FACTORY OF THE THOMSON-
HOUSTON CO. AT LYNN, MASS., 1884

verted fourteen horse railroads into electric

railways. In 1884 Bently and Knight elec-

trically equipped a mile of the track of the

East Cleveland Street Railway, and ope-

rated an old horse-car converted into an

electric. In 1887 Sprague equipped a road

at Richmond, Va., which gave promise of

successful operation.

Each of these was claimed, by its in-

ventor to be the first successful electric car

—the claims being based upon the different

conditions under which the cars were ope-

rated.

Over in Pittsburgh, in 1877, the irre-

pressible Westinghouse, of car-brake fame,

made plans for entering the electric field.

He soon secured ample capital, and with

it, threw into the new enterprise all of his

characteristic energy and wonderful in-

ventive genius, with the result that, in a
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FIRST PUBLIC LIGHTING STATION IN
AMERICA—APPLETON, WISCONSIN

short time, he was running neck and neck
with the Thomson-Houston Company.
Among all these pioneers the names of

Edison, Brush, Thomson and Westing-
house soon began to stand out with peculiar
distinctness. The four original companies
organized by these men
have long since been
merged into two—the Gem
eral Electric Company of

Schenectady, N. Y., and the

Westinghouse. Electric and
Manufacturing Company
of Pittsburg, Pa., and it is

a very remarkable fact that

although each of those four

founders was an inventor,

each * has received great

recognition of, and reward
for his genius. All are, to-

day, hale and hearty, with
unimpaired faculties, and,

excepting Mr. Brush, are

actively interested in the

gigantic output of the two
great companies of which
they were the founders

—

an output which reached,

last year, including that of

the European plants, a total of $200,000,000,
and required the employment of nearly
60,000 hands.

EARLY EXPERIENCES AND TROUBLES.
Those early days of the industry were

marked by an overwhelming scramble of
cities for electric lighting, and of street

railway companies for electrification, re-

sulting in a flood of orders which amazed
the manufacturers, Plants were doubled,

yearly, in capacity. During the years
1889-90 the Thomson-Houston Company in-

stalled $100,000 worth of machine tools
every month for fifteen months. At the
Menlo Park workshops the doors were
never closed, the wheels never ceased turn-
ing—day or night—but the output of 1,000
incandescent lamps every 24 hours was but
a drop in the bucket to the demand. Brush,
at Cleveland, was running crews day and
night on arc lamps and generators.
And with it all came the most stupendous

confusion of litigation and quarreling that
has ever assailed any industry. At a recent
reunion of old officials and foremen of the
Thomson-Houston Company one of the
speakers said:

"It was Donnybrook Fair in those days,
all right

! Every head which showed with
a patent mark on it was struck with some
interference cudgel. If a man wasn't be-
ing clubbed himself, he was clubbing some-
one else; but it was generally both ways.

INTERIOR OF THE APPLETON STATION. EDISON APPARATUS
OPERATED BY WATER POWER, CAPACITY 250 LAMPS

No one knew what he had a right to make,
or who was trying to beat him. Our com-
pany spent over $100,000 yearly, for sev-

eral years, in law costs. Edison got mixed
up in a fierce squabble with Field and oth-

ers, and, disgusted with the whole affair,

allowed his electric locomotive to rust out
on its tracks."

Mr. Edison thus lost the leadership of

electric car exploitation which would have
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undoubtedly been his. His car had re-

peatedly hauled six loaded freight cars at

over 40 miles an hour. Afterwards, in

speaking of this, he said: "I could not go

on with it because I had too many things

to attend to, especially in connection with

electric lighting." But no one who knows

Mr. Edison's splendid industry and appli-

cation will understand this as being the

whole reason. He would undoubtedly have

found time to develop his car, but he did

not care to give time and thought to de-

veloping lawsuits.

As a few years passed, much of the litir

gation and confusion was settled by com-

binations between the contesting parties.

Thus the smaller men were gradually elim-

inated, and their patents and claims pur-

chased by the four leading companies.

Daft, Field, Van Depoele, Bently and

Knight, and others, dropped out as indi-

vidual manufacturers, although their serv-

ices as inventors were usually retained by

the large companies.

On the financial end of the developing

industries the excitement was as intense as

in some great mining boom. When Edison

gave his first public exhibition of incan-

descent lamps, the stock of the company

—

which had already been formed—jumped

to 3,000. Stock of the Thomson-Houston

Company sold at par in 1887, went to 380

in 1890. The demand for apparatus of every

kind was so great that competition in prices

was practically unknown, the struggle be-

tween the various manufacturers being al-

together confined to a speed contest in fill-

ing orders. The profits were great, and

capital was generally secured without dif-

ficulty, , although many of the well known,

heavy capitalists held distinctly aloof. One
of them said: "We have had such a shower

of patents during the past five years, such

a multiplicity of claims, counter claims, and

interferences, such a jumble of litigation,

that no man can tell whether, or not, what

he thinks belongs to him is his own. I

intend to sit quietly on the fence and watch

the procession !"

And the procession went on all right. If

the big money did not come in, the big

brains did. Probably—Yes, undoubtedly

—

no new industry ever so quickly assembled

such a marvelous combination of scientific

skill and business ability as the new elec-

trical field. No salary was considered too

STEPHEN D. FIELD'S ELECTRIC LOCOMO-
TIVE, 1880

great for securing such men, with the re-

sult that, today, the companies can point to

an organization, ah output and a develop-

ment that has known nothing but success

and increase from the earliest days to the

present time.

There were strange views and opinions

about electricity in those early days, often

reflected in suits for damages brought

against the operating companies. In one

such suit, entered against the Jamaica

(Long Island) Street Railway Company
by a woman, the declaration stated that she

was injured "by receiving a charge of

electricity; a ball of electricity having

passed into her, and the doctor stated that

it was in her, yet."

In another suit, a truck gardener as-

serted that the electric cars emitted a stream

of electricity as they passed his grounds,

"blackening and damaging certain crops,

to wit—one-half acre of cabbages and one-

half acre of potatoes."

London Engineering, in 1884, in a some-

what derogatory review of electric street

lighting by arc lamps, stated that, in Edin-

burgh, four men were kept going the rounds*

at night, armed with long poles, with which

they jabbed the lamps whenever the carbons

refused to feed together. "It is well

known," it added, "that the best friends

of the system are the street arabs who, hav-

ing become initiated into the mystery, make
it their sport to climb the lamp posts and

give a friendly shake whenever one is seen

to go a 'swooning.'
'

The sociological aspect of the new in-

dustry also received due attention. In a

contribution by Professor Tice to the Elec-

trical Review of April, 1884, he says

:

"Electricity will prove itself a boon to

the poor by breaking up aggregated indus-
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tries. This, I believe, will be its greatest
mission. It will subdivide power so that
each operator can have his own, at a trifling
cost."

A hopeful outlook, but one which is still

only "outlook."

In the Scientific American of June 12,

1880, the editor said: "We have" already
experienced, in the telegraph and the tele-

phone, the advantages of electricity as a

carrier of thoughts and sounds. Who can
tell but that, when its capacities as a car-
rier of men and things have been fully de-
veloped, the electric telegraph and telephone
will be eclipsed, in scope and utility, by
the electric railroad?"

How that question, and the implied hope,
have been answered will be told in a future
article.
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SeneS WUI Tel1 °f the Three Great ^ventors Whose Namesbtand Out so Prominently and in Many Cases Dramatically in the History of the ElectricalIndustry; Namely, Edison, Brush and Thomson.—Editorial Note.)

Electrical

Trains Controlled by Wireless
By CHARLTON LAWRENCE EDHOLM

Not long- ago a train of
twelve cars was rushing
along the Canadian Pacific

tracks near Toronto, be-

hind a powerful engine at

the rate of 45 miles an
hour, the throttle wide
open, and the engineer
standing as a mere spec-

tator, prepared at any
time to assume control of
his engine, but in the

meantime allowing it to

run wild. Suddenly a

whistle in the cab blew a

warning note, the brakes
were thrown on by some
unseen agency and the

huge mass of steel with
its dozen cars was brought frank w. prentice, inventor of f^JI "^ ^

limmano11 01

.0 a standstill without the
wieeless teain control fl",

f

e
'V ear

?
°f ^
against

all over the world who
daily face more dreadful
perils than did the soldiers

of Gettysburg or Water-
loo.

The system whereby a
train or engine, despite
the mistakes of despatch-
es, operators, conductors
or engineers will not only
be warned of danger, but
actually brought to a

standstill, is the life work
of a Canadian railroad

man and inventor, Frank
W. Prentice, and the suc-

cessful test of his device
near Toronto some months

the culmination ofago is

engineer or anyone else on the train having
raised a finger.

It was weird, it was uncanny. Any
demonstration of power equivalent to this

would in other times have been character-
ized as "black magic," but this marvelous
new use of the Hertzian wave might more
appropriately be termed "white magic," a

force not for evil, but for good, the pre-

server of countless human lives. It is one
of the latest triumphs of modern science,

and is designed to eliminate the horrible an-
nual slaughter of those who travel by rail,

and of numberless thousands of railroad men

work, struggle
financial difficulties and brave overcoming
of obstacles, above all, a persistent renewing
of the fight after crushing disappointments
such as defeat the average man, but serve
only to strengthen the heart of a genius.

In this instance the task was well worth
while. Xo recital of statistics is necessary
to convince the casual newspaper reader of
the appalling loss of life from railroad acci-
dents, one wreck following another with its

long list of mangled victims, which equals
or surpasses in its yearly aggregate the re-
turns from a battlefield. But it is not until
some such report contains the name of a
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A WASHOUT LIKE THIS WOULD BREAK THE WAVE WIRE AND BRING ALL TRAINS IN

THE BLOCK TO A HALT

friend or loved one among those crushed

and torn in a collision that the horror of

this barbarous waste of human life strikes

home.

If there is any person who feels this

horror more keenly than the survivor of

such a catastrophe, it is the train despatcher

whose efforts in this instance have proven

unavailing and who must bear the respon-

sibility before the public and his own con-

science.

It was with one of this class that the

bold idea originated of eliminating the con-

trol of" despatcher, operator or other human

agent in the handling of a train, and sub-

stituting therefor the mysterious Hertzian

wave, which is the basis of wireless teleg-

raphy. The circumstances were dramatic.

In 1898, Mr. Prentice held a position in

the office of the chief train despatcher of

the B. & O. at Pittsburg. A recent re-

organization of that system had apparently

demoralized the operating force and, as he

expresses it, "For three months collisions

head-on and rear-end were of daily, and I

was about to say, hourly occurrence."

The climax was reached on August 12th

in a terrific collision between a passenger

and freight train with a sickening story

of mangled limbs and lives crushed out, told

with a realism familiar to the railroad men,

but suppressed as too strong for publica-

tion in the newspapers.

This particular catastrophe affected Mr.

Prentice the more deeply because a dear

friend of his, a train despatcher, was in-

volved. His life-saving invention was con-

ceived in the excitement following that

calamity. He had studied the theory of

wireless when Marconi's first triumphs were

given to the world, to pass away the long

tedious winter nights when he was on duty

at a small telegraph station in northern

Canada. Thus the call found him prepared.

As he tells it in his own words: 'That

night on retiring at one a. m. I fell into a

light sleep. I dreamed that I was placing

a wireless generator on the rear end of a

van to prevent rear-end collisions. I awoke

and slept no more that night. With draw-

ing board on my knees, the first plan for

train control by wireless was evolved and

finished as the sun's first rays penetrated

the cloud of smoke arising from Carnegie's

numerous furnaces at Braddock (a suburb

of Pittsburgh) on August 13th."

"My superior officials became interested,

as has every one else who has come in con-

tact with "the wave." The lurid fascina-

tion of this mysterious agent that knows no

barriers seems to be irresistible. Had I

known the many years of toil, hardship and
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poverty this will-o'-the-wisp was to lead
me through, I imagine my inclination would
have been to seek to escape by plunging be-
neath the turbid waters of the Monon-
gahela."

The system which Mr. Prentice evolved
at that time was based on the use of "co-
herers," using two metal lugs inserted in
a glass tube, the lugs being one-fourth of
an inch apart and the aperture filled with
filings of iron and German silver. Under
normal conditions a current would not flow
through the filings, but should the Hertzian
waves be emitted in the zone of the coherer
from a "wave wire" following the track,
the filings would become conductive and
the

^

control apparatus would become ef-
fective. It was supposed at first that these
filings became magnetized and cohered,
hence the apparatus for detecting waves was
styled a "coherer." Years later it was found
that the filings were not magnetized, but
that a high resistance was set up on the
outsides of the particles of metal that re-
sisted the flow of current through them;
the emission of waves breaking down the
resistance, allowing the current to flow and
close the relay circuit. In the first wire-
less apparatus made by Mr. Prentice suc-
cessful tests were made at a distance of one
thousand feet.

For two and a half years Mr. Prentice
was engaged in the work of installing his
system on a ten-mile stretch of the B. & O.
near Baltimore. The device was still in
its infancy, and the inventor's perseverance
in developing it may be shown by the fact
that not less than 3,000 different coherers
were made and tested on the various types
of locomotives before one was perfected
which would render service in spite of rack-
ing and jarring of hard-running engines.

Fifteen thousand dollars was spent in
this time, but finally the installation was
complete, and here again the inventor tells
of his effort in such a picturesque way that
his own words are most appropriate.

"On the 13th of May all was complete
for the official approval. A train of seven
officials' cars left Baltimore early in the
morning and passed into the installed zone
at a speed of 100 miles per hour. In the
second block, the gong on the engine and
in each of the cars was sounded vigorously,
and the train brought to a standstill. My
hour of triumph seemed at hand. But lo, a

pair of pliers in the hands of an engineer
clipped the wave wire beside the track,
and the sentence he uttered seemed my
death knell, 'Now ring your gong on the
engine.' The point he made was that an
accident like a washout or the burning of
a bridge would sever the wire as his ptiers
had done.

_

"The General Manager, standing by my
side, tried to comfort me, saying: 'Cheer
up, Prentice, you will win out, because
precedent is in your favor.' 'How do you
make that out?' I asked. He replied, 'On
those poles the first message transmitted
by telegraph was sent. It read, What won-'
ders God hath wrought. On this roadbed
where we now stand the first locomotive
was successfully run by steam. Right here
the Hertzian wave was first used for train
control, and will win out, as the other two
did.'

"

These were encouraging words, but the
fact remained that the problem was un-
solved. For two years the inventor wan-
dered from one place to another, often in
desperate financial straits, and finally drifted
mto Cincinnati, where a trivial incident gave
him the idea which resulted in the final suc-
cess of his system. The proprietor of a
drug store in that city had placed a little

advertising device in his window designed
to attract attention by means of a moving
object. It was a small fountain which threw
a jet into the air and kept a glass ball sus-
pended and dancing up and down by the
force of the water. It is a common enough
device

;
you can find one in almost any shoot-

ing gallery, the dancing ball being used as
a target, but common as it is it suggested
the idea, which was this : Use the Hertzian
wave to keep some object suspended in
space. When the wave stops, this object
would fall by its own weight and the train
would be brought to a halt.

The principle was just the reverse of the
first, which was to send messages in case
of danger. The present system sends a con-
tinual message when all is well, and when
the wave ceases then the danger signal fol-
lows, and after that the clamping on of the
air brakes. A basic patent was secured for
Mr. Prentice on this idea: "In a railroad
signal system a generator of Hertzian
waves for each block indicating safety, and
the absence thereof danger."
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Then followed months of persistent strug-

gle to develop the idea on eighteen roads

in the city of Chicago, but one rebuff suc-

ceeded another and, finally, driven to des-

peration by the indifference of the railroad

magnates, the inventor wrote to the Presi-

dent of the United States, explaining the

device. That was in the last three months

of 1906, and in that time there was a dis-

astrous series of railroad wrecks, killing

34/ and injuring more than 4,000 people.

It was a condition similar to that which pre-

vailed when Mr. Prentice's first drawing

was made, after the big wreck on the

B. & O.

No doubt these reports had their influence

on President Roosevelt, who, to the great

surprise of Mr. Prentice, responded favor-

ably to his letter and secured action by Con-

gress. The result was an appropriation of

$50,000 to enable the Interstate Commerce

Commission to conduct an investigation re-

garding various safety appliances.

The board of experts which considered

Mr. Prentice's device, among the 345 sub-

mitted, stated that wireless was too young

to be given serious consideration. The only

dissenting voice was that of the chairman,

Prof. M. E. Cooley, of Ann Arbor, who ex-

pressed the opinion that wireless would

eventually solve the problem.

The following year, however, the board

reported more favorably on the device, it

having been tried out on a suburban electric

road running out of Chicago. Although the

report of that board was favorable, in May,

1909, the inventor realized that he could

not get the necessary financial assistance

in this country, so he appealed to the Gen-

eral Manager of the Canadian Pacific Rail-

way, Mr. J.
W. Leonard, and an investiga-

tion by experts of that line led to a favor-

able outcome. In September of that year

a stretch of track in West Toronto was as-

signed to Mr. Prentice for the installation

of his system.

In order to take advantage of the liberal

offer of the Canadian Pacific Railway the

inventor was forced to face the financial

problem once more. He met it by appealing

to his comrades in the ranks, the engineers,

firemen, conductors and train despatchers,

who (together with some business men of

Toronto) raised the sum of $15,000, and

also aided in solving some of the mechanical

problems. On the other hand, the general

superintendent, Mr. James Oborne, was

generous, in placing engines, material and

laborers at the inventor's disposal, and so,

in less than a year from the time actual

operations began, the installation at Toronto

was complete. It was on this track that the

test was made of stopping a train of twelve

cars and an engine while it was running

at the rate of 45 miles an hour.

The track installation on the C. P. R. con-

sists of eight blocks, from 2,000 feet to 4,500

feet each, four blocks on the west bound

and four on the east bound track, beginning

at Queen Street subway and ending at

Royce Avenue, a distance of two miles, gen-

erators being located at Noble Street, Lans-

downe, Golden, Wallace and Royce Ave-

nues. These have been in constant service

since March 25th, 19 10, without interrup-

tion. The expense for current for this period

has been two cents per day per block—about

90 per cent less expensive than visual sig-

nal systems. There being no batteries in the

track installation, the cost of maintenance

is cut to 50 per cent.

An aluminum wire enclosed in a trunk-

ing runs between the rails. This is known

as the "wave wire." A generator of the

wave, consisting of the transformer, the

condenser and the discharge points (known

as oscillators) and connected with a feed

wire, is placed at the end of each block, and

a wave wire is extended for a block-length

in the rear. The generator is controlled

by the track circuits of the block in advance.

The wire is charged with the wave produc-

ing current only when the block in advance

is clear, or, in other words, there is a con-

tinuous "go ahead" message, the absence of

which indicates danger. The maximum
length of the wire which can be charged

with one oscillator, is measured by miles, so

it is plain that the length of the block is gov-

erned only by the requirements of traffic.

Such is the briefest possible description

of the track installation, avoiding technical

terms.

The corresponding part of the system

which is carried upon the engine is de-

scribed by the inventor as follows:

"It comprises, first of all, the main an-

tenna, nineteen feet long, suspended from

the boiler braces by three hangers, the an-

tenna consisting of an aluminum plate four

inches wide, and hanging directly over the

wave wire, two inches above the level of the
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pilot, or seven inches from the indurated
trunking.

<

"Second: A pick-up antenna supported
in a like manner on the right hand side, sus-
pended beneath the cylinder cocks thirteen
inches outside of the rail and directly over
the pick-up wave wire at the end of each
block.

"Third
: A Pyle turbine generator giving

six^volts and 20 amperes of current for sup-
plying the working force of the wave re-
sponsive apparatus.

"Fourth: The train control mechanism
the salient feature of which is the coherer'
consisting of a wood fibre receptacle having
a hole in the center, and two lugs inserted
in its bottom one quarter of an inch apart
Placed in the coherer are the wave re-
sponsive filings, sufficient to fill in the aper-
ture between the lugs. The coherer is ro-
tated upon an axle through 90 degrees
of space by a solenoid rack and pinion,
being held in the upright position two sec-
onds by means of two hold relays, the filings
during that time resting between the lugs.
Normally these filings are a non-conductor
of current, but when the Hertzian wave is

emanated in their zone the resistance on
their outer surface is broken down and a
current flows through them, closing the

master relay. Once these filings are cohered
they will retain such cohesion until they are
jarred to restore their non-resisting quali-
ties, hence the rotating coherer to drop them
out by gravity to perform this function. The
coherer is in operation constantly as long
as the engine is in service. The master
relay opens and closes every three seconds
when the wave is being received. Con-
nected to the master relay is a series of ten
hold relays, three to twelve inclusive. These
relays will hold their magnetism one second
each after the current is broken, and being
in parallel series relay No. 12 releases its
contact ten seconds after the master relay
ceases to be operated by the wave control-
ling influence."

Various relays operate with the cessation
of the wave, blowing the whistle as a dan-
ger signal and stopping the train, although
the engineer by simply pressing a push but-
ton can prevent the brakes being applied
and proceed under a caution signal. Tests
have been made for such a length of time
that the absolute reliability of the system
has been demonstrated. One engine, No.
147, covered 500 miles with the apparatus
intact. Engine No. 798 has made a con-
tinuous run of 104 hours using this
equipment, and is at present in regular
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operation, handling from 20 to 60 cars a

trip. The feat of bringing a train to a

standstill with the throttle wide open is per-

formed daily.

This system has been so far perfected

that it is not possible for signals meant for

one train to be taken up by another, also

INTERIOR OF THE ENGINE DEVICE WHICH
CONTAINS THE HOLD RELAYS, MASTER

RELAY AND COHERER

the action of the wave is not influenced by

the presence of .metal, such as steel bridges,

nor by nearby power lines, nor does it in

any way interfere with the operation of

other electric signals already installed.

Measuring Vibration

The influence of vibration on machines

and structures is receiving the attention of

the present day engineer. It is only neces-

sary to recall the problems of accurate bal-

ance connected with high rotative speed,

such as have arisen in the use of the steam

turbine in buildings and ships ; the problems

of moving loads on bridges and the tremors

produced by tramways and railways, says

the London Electrical Review. In all such

cases the actual vibration has been a vague

quantity and definite measurement has been

a matter of difficulty. Just what kind of

vibrating motion a structure or machine

is subjected to or causes of itself, seems to

be now open to discovery by the use of

the vibragraph, an instrument made by a

London firm and arranged to magnify vi-

brations 100 times. In the device is a

mercury cup provided with a floating mir-

ror, so pivoted as to avoid lateral move-

ment, and the mercury ripples caused by

vibration result in an angular movement

of the mirror. The beam of light thrown

by the small electric lamp and reflected by

the mirror, will, therefore, record on photo-

graphic paper a straight line if the vibra-

tion is in one plane only, or a complex

figure if the vibration be in many different

'VIBRAGRAMS"

Steam Turbine

Crank Casing of an Engine
at 188 r. p. m.

Two-crank Engine

4-Cylinder Motor
Car

DEVICE FOR MEASURING MACHINE
VIBRATION

directions, as is nearly always the case in

actual practice. When no records are re-

quired the photographic paper can be re-

placed by a screen, thus permitting of di-

rect observations. Three different mercury

cups are usually supplied with the instru-

ment so as to make the vibragraph suitable

for recording strong, medium and small vi-

brations. Data are supplied with each cup,

which permit of the determination from the

photographic record of the actual movement

of the vibrating body in fractions of inches

or millimeters.

The apparatus has been under practical

test for eighteen months and the accom-

panying "vibragrams" show some of the

results.



Nature holds her secrets well, but by the
persistent efforts of scientists they are
gradually being wrested from her. The
wonderfully efficient light of the firefly has
attracted the attention of thinkers for many
centuries. Probably none of us has not ad-
mired this interesting insect, but the privi-

lege of studying it is reserved for the few.
Writers as far back as Aristotle and Pliny,

make mention of this phenomenon, but not
until a score of years ago were there any
real scientific investigations made.

Prof. S. P. Langley, one of the greatest
men of science that this country ever pro-
duced, published the first noteworthy paper
on the subject. To him the light of the
firefly was "the cheapest form of light." His
investigations were not conclusive,, how-
ever, as will be brought out later.

In order better to understand what is

meant by an efficient light source and what
conditions it must fulfill it will be necessary
to take up a few physical phenomena, for

many readers may not be acquainted with
the nomenclature that inevitably must be
used in discussing a problem of this sort.

Heat, light, and photo-chemical radiations

are the same phenomena. They are trans-

mitted through space as vibrations or pulses
in that all-pervading medium known as the

ether, and differ only in regard to the fre-

quency of these vibrations. To make it

more clear suppose middle C on a piano
keyboard be struck. A note of a definite

pitch is emitted. Strike the C an octave
above and a note of higher pitch is heard.
Both these sounds are conveyed to the ear
by actual vibrations in the surrounding air.

The latter note is of higher pitch and the

vibrations of the air are likewise of higher
frequency. In fact the latter note is due to

a vibrating string which is sending out vi-

brations at twice the frequency of those in
the first case. When the vibrations are less
than ten per second or more than 30,000 per
second, the ear drum no longer responds
and no sound is heard.

Somewhat analogous is the phenomenon
of radiation through the ether. The heat
radiations are of low frequency, and one
of our special senses responds to those vibra-
tions. Light consists of ether pulses of
higher frequency, and the retina of the eye
responds only to frequencies of from 400
million millions per second to 770 million
millions vibrations per second. When the
frequency of ether pulses becomes greater
than the latter figure the human eye no
longer perceives the sensation of light. These
pulses of higher frequency are called photo-
chemical or ultraviolet radiations. These
affect the photographic plate. The two fig-

ures given above as the limiting frequencies
to which the retina responds represent re-

spectively what is termed deep red and deep
violet. Intermediate frequencies are seen
by the eye as blue, green, orange, etc.

Any body radiating energy due to its tem-
perature being higher than its surroundings
will give off heat, heat and light, or heat,
light and photo-chemical rays, depending
on its temperature. This is at once evident
if we heat an iron rod. At first heat is

emitted, then heat and light, etc., as its tem-
perature is raised.

The reader can now understand what
constitutes an efficient light and why our
modern light sources are very inefficient.

Tf light is desired why pay for heat? The
reason is that light sources as transformers
of energy are radiating nearly all their
energy as heat instead of light. 'This is not
true of the firefly. All the energy radiated
by it (excepting body heat) is radiated in
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the visible spectrum or in other words as

Iisrht. Hence the radiant efficiency is ioo

per cent.

Although it has been stated that the fire-

fly radiates rays other than light, the latest

and best investigations find this to be un-

true. There are other reasons which indicate

the unlikelihood of other rays than light

being emitted.

This, then, is the ideal toward which to

strive in producing light sources. It might

well be stated here that by radiant efficiency

is meant the ratio of the energy radiated as

light to the total energy radiated. This ratio

or radiant efficiency of the tungsten lamp

is less than five per cent. The radiant effi-

ciency is, however, not the efficiency which

interests users of light. Much more energy

must be radiated at a frequency which gives

the sensation of red light than at a fre-

quency which produces the sensation of

yellow-green light in order to give equal

sensations of brightness. The same is true

of blue and yellow light. In other words, a

certain amount of energy radiated as yellow-

green light will give a greater sensation of

brightness than in any other part of the

visible spectrum. The firefly's light is yel-

lowish green and therefore nearly all its

energy is radiated at the most efficient point

— at tfce point of maximum brightness pro-

duction.

As a luminous source its "luminous effi-

ciency" is 96 per cent as determined by the

latest investigations. The tungsten light is

not confined to this point of maximum
brightness per unit of radiated energy, and

as a consequence its luminous efficiency is

barely one per cent. On the same basis the

''luminous efficiency" of sunlight is fifteen

per cent, yellow flame arc and carbon arc,

six per cent, and the mercury vapor lamp

about five per cent. It is thus seen that

the energy radiated by the firefly is not only

all radiated as light, but of a color to give

a maximum amount of light for a certain

amount of radiant energy.

The actual method of production of light

by the firefly is yet practically unknown.

The luminous organ consists of two layers

of material under the outer transparent

chitin. The inner layer consists of guanin

and is a reflector. Both layers contain an

elaborate network of tubes, which are filled

with air. Ordinarily the light consists of a

faint glow, which at periods of a few sec-

onds, flashes out with greatly increased

intensity.

Under the microscope the luminous por-

tion, when merely glowing, appears to be

made up of numerous scintillating points.

Some species found in Cuba emit a continu-

ous bright glow. Many long investigations

have been undertaken to learn more of the

light-producing process, and it is quite well

established that water and oxygen are re-

quired to produce the light. Carbonic acid

and many other substances extinguish or

RED

YELLOW

GREEN
THE FIREFLY^ LIGHT
(B) COMPARED WITH
THE LIGHT FROM A '

BLUE CARBON INCANDESCENT
LAMPfA)

VIOLET

diminish the light. Irritation, mechanical

or electrical, stimulate the process.

It was thought for some time that the

luminosity was due to free phosphorus, but

latest chemical analyses show that there is

not present sufficient (if any) free phos-

phorus to produce the light. The luminous

tissue, when dried carefully in an atmos-

phere of hydrogen, retains for over a year

its power to glow when moistened with

water in the presence of oxygen.

The light may be due to chemical action

or may be a phosphorescence phenomenon.

Certain chemical compounds have the ability

to store up energy and radiate it, at their

leisure, as light. This phenomenon is called

phosphorescence. In this manner the fire-

fly might store up the sun's energy and emit

it during darkness as light. This theory

seems to be substantiated by the fact that

the firefly more actively emits light just

after dusk. However, fireflies which have

been kept in the dark for 24 hours showed
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the same activity as those which were kept
in the sunlight. The luminous tissue does
not obey any of the well-known laws of

phosphorescence.

Something of the methods of measuring
the light of the firefly may prove of interest.

The first instrument used was the bolometer,
which consists of a very thin blackened strip

of platinum. When energy falls on it the
energy is absorbed. This raises the tem-
perature of the strip and likewise the elec-

trical resistance, which can be easily meas-
ured. This instrument under best conditions
can detect a change in temperature of one-
millionth degree. This method, however, is

not sensitive enough to obtain quantitative
results. This also illustrates the very small
amount of energy which is radiated by the
firefly.

Another available instrument is the
spectrophotometer. The light is dispersed
by a glass prism into its component parts
and the actual amount of light in different

parts of the spectrum is compared visually
with known amounts. The intermittent
character and low intensity of the light

makes this method unsatisfactory.

The best results have been obtained by
photographing the spectrum. Plates can be
obtained which are sensitive in the ultra-
violet and throughout the visible spectrum.
Several hours' exposure is necessary and
the fireflies must be held before the instru-
ment. Besides the long tedious work of
obtaining the exposure the photographic
method is replete with many other difficulties

in interpreting the results because the plates
are not equally sensitive to all frequencies
of light.

A phosphorescence method has been used
to study the radiation, if any, beyond the
visible region on the lower frequency side.

This method depends for its success upon
the action of heat rays on a phorescent sub-
stance. The difficulties of the methods are
too intricate to more than touch upon them
here.

There has been a great amount of work
done and money spent on this interesting
problem

; however, there is much to learn in

regard to the actual light production. The
high radiant and luminous efficiency are
quite firmly established; however, the effi-

ciency of the light-producing process is as
yet unknown. The problem is one worthy .

of solution because of its economic impor-

tance. If ninety-nine times more light could
be obtained from light sources for the ex-
penditure of a certain amount of fuel what
an aid to the conservation of our fuel sup-
ply the complete revelation of the firefly's

secret would be !

Pictures Projected Through
Phonograph Horn

Double pleasure may be obtained from
your phonograph by the use of a new device
known as the picture disk. An attachment
which can be fitted to any straight horn has
been invented recently, which consists of
an electric light placed behind the small
opening of the horn, lenses for focusing, a
screen to hang in front of the mouth of the
horn and finally, a twelve-inch disk with a

ELECTRIC PICTURE PROJECTOR ON A
PHONOGRAPH HORN

set of illustrations for any suitable song or
other selection such as monologues, etc. The
disk revolves at regular intervals before the
light, stopping long enough for each view to
be appreciated as it is projected upon the
screen, then moving enough to allow the
next view to appear, and so on. The motor
of the talking machine operates the disk,
through a shaft and gear.

Of course, the electric light attachment
is available in most modern homes, so that
one of the pleasures of the popular stage,
the song with illustrations, is brought into
the household for the amusement of the
family and guests. The new invention is

inexpensive, and when picture disks and
records are sold in sets, as planned by the
inventor, it undoubtedly will gain rapid
popularity.



Lighting the Caves of Prehistoric Man

REMAINS OF A PREHISTORIC MAN SAID TO BE 40,000 TO 60,000 YEARS OLD

In the time of the Saxon kings, Cheddar

was a royal demesne and chase. King

Athelstan and his brother, King Edmund,

hunted there. The outward and visible

signs of antiquity are apparent to the visitor.

It is obvious from the derivation of the

place-name

—

Ccd, signifying eminence, and

dwr, rock water—that here was an early

British settlement. In Druidic days, those

days of childlike and increasing wonder at

natural manifestations, it may be assumed

that there dwelt in this place a compara-

tively large community, for the wild and.

impressive beauty of the spot would make

it impossible for neglect.

The majestic cliffs, known as Cheddar

Cliffs, are among the most beautiful pieces

of cliff scenery in all the British Isles and

hidden away in them are the wonderful

stalactite caverns known as Cough's Caves,

discovered by the late R. C. Gough in 1877.

The first object to attract the attention

of a visitor at the entrance to the caves is

a glass case in which are exposed to view

the remains of a prehistoric man. Savants

from all over the globe have seen this

unique find, and declare it to be from 40,000

to 80,000 years old. The skull has projec-

tions at the back of the temple bones, which

is not the case with other specimens; and

the tibia, flat and pointed as it is, has no

parallel in the world's museums of anat-

omy. The brows protrude and the fore-

head recedes much more than is the case

nowadays. The frontal bone of the skull

measures nine millimeters. The jaw is very

powerfully formed, and its width is ob-

viously in excess of that of any modern

man.
This, the most ancient skeleton in public

existence, was found in December, 1903, to

the left of the passage leading to the cave

discovered in that year. It was surrounded

by palaeolithic flints and its great age was

thus placed beyond all question. It was

found nine feet below the surface and under

eighteen inches of stalagmite.

Years after the discovery of the entrance

to the cave, blasting operations were begun,

in 1893. After digging through twenty-
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seven feet of solid rock, access was given to

a series of magnificent caves and grottos

extending in all directions.

The fairy-like tracery of the stalactite

and stalagmite formation could scarcely be

brought out by candles and lanterns, so

an electric lighting plant has been estab-

lished at the cave and many of the most

famous grottos lighted by metallic filament

lamps, cunningly arranged behind the rocks.

Besides the wonderful effect of the play of

light on the shining surface of these curious

stalactites, the lamps serve to bring out the

transparency of many of these delicate

traceries; the light is allowed to pass

through the translucent material and the

colors are beautifully displayed by this

means. At certain points in the cave, when,

for example, the roof of "Solomon's Tem-

ple" or "The Diamond Stream" are reached,

the visitors are electrified by the sudden

switching on of the light. In several cases

alternative lighting effects can be produced

by a throw-over switch, so as to put into

circuit different groups of lamps.

Two pictures of Gough's "New Caves,"

secured through the courtesy of the Illumi-

nating Engineer of London, are presented

herewith and show the marvelous effect

that has been produced with the aid of elec-

trical illumination.

tination which is some light or power com-

pany hundreds of miles away. It is essen-

tial that they be sent already assembled and

ready for operation for the manufacturing

company must put them together and test

them in the plant and it would be a waste

of time to take them apart again.

The picture shows a great transformer

built by the Westinghouse Company and

loaded on a special type of "cut-out" steel

car.

This car has a capacity of 75 tons in the

well and the entire platform has a capacity

of over 100 tons. The transformer when

loaded stands at a height of sixteen feet

above the rails, giving the necessary clear-

ance for bridges, etc.

Transformer and Its Special Car

Transformers, which are used for rais-

ing the voltage of electric current, are now

made of such large dimensions that special

cars are built to transport them to their des-

Electric Fan for the Manhole

Workers in the manholes must stand un-

usual heat in the summer months as there

is no circulation of air underground, and

to provide for their comfort and add to

TRANSFORMER READY TO SHIP ON SPECIAL
QAR

VENTILATING A MANHOLE WITH AN
ELECTRIC FAN

their efficiencv the plan of setting an elec-

tric fan at the edge of the hole has been

tried out with success by a Los Angeles

corporation. The fan, as the photograph

shows, is set at an angle so that a current

of coo* air is directed upon the laborer

below.

Two English experts have recently visited

Iceland in order to survey the large Detti-

foss Fall, on the River Iokulsa, which is

calculated to have a capacity of 60,000

horsepower. Another less known fall, the

Vigaberg Fall is estimated to have a ca-

pacity of 50,000 horsepower.
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Electric Street Scrubbing Machine

In many respects Berlin sets the pace for

the large cities of the world as far as mu-

nicipal undertakings are concerned. Es-

pecially in her beautifully kept streets and

thoroughfares she sets an example which

cities of every nation have tried to fol-

low.

One of the most carefully organized de-

partments of the city government is occu-

pied with the cleaning and sprinkling of

the streets and boulevards. In this work

literally hundreds of electrically operated

street washing machines are employed,

each of which is capable of flushing thou-

sands of square meters of street surface

each day. The machines are housed in huge

garages located at various advantageous

points about the city, with large buildings

devoted to work shops for keeping the ma-

chines in repair.

Each machine is driven by a motor and

storage battery. The water is also forced

out through the nozzles under pressure de-

veloped by the motor. In addition, the mo-

tor drives a revolving brush or scrubber

which follows the machine.

Although strictly a German innovation

these machines are now presented in this

country by a Milwaukee concern, the Kind-

ling Machinery Company.

An Aerial Trolley Car

Resembling a huge torpedo and con-

structed of steel rods with bottom, sides

and top covered with aluminum, the aerial

trolley car "Swallow" was christened on

July Fourth. It is maintained that there is

no swing to the car while in motion and

running at a speed of 25 miles or more

an hour, the bottom of the car being so

shaped, that it breasts the air, as a sailing

ship rides the waves, thus taking a great

deal of the weight off the rail, hence the

aerial idea. Moreover, one can rest and

even read in it with as much comfort as if

sitting in an easy chair.

It flies or glides simply by means of an

air propellor as in the ordinary aeroplane.

This propellor is driven either by an engine

or an electric motor. If the scheme proves

a practical success, undoubtedly the latter

form of motive power will be used ex-

clusively, with conducting wire and trolley

wheel to feed the motor.

It will be seen that the weight of the car

is suspended from the rail, on grooved

wheels with ball bearings running on top

and underneath the rail, making it impos-

sible for the car to "jump the track," if

'the expression may be permitted. The

cars are provided with an emergency brake,

which is applied underneath the rail, and

AN AERIAL TROLLEY CAR
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is capable of bringing the car to a dead stop
when the power is shut off.

The car itself, which was built for dem-
onstration purposes, and run on a track 840
feet long, has a length of 50 feet and a
width of six feet. It weighs a ton and has
a seating capacity of 56 passengers.

Portable Telephones for

the Automobile

If your car breaks down while touring
in Southern California, you need not
worry; a repair car can be secured in short
order by the use of the roadside telephone
system recently installed in that section.

Subscribers to the emergency service carry
small portable telephone outfits of light
weight in their cars, and stations where
they can "plug in" are located two miles
apart on the principal motor highways.

the emergency should be so serious that he
could not drive to the nearest station, he
would not have to carry his portable outfit
farther than one mile, and frequent sign-
posts along the route indicate the direction
to the nearest station.

Plans are now being made to install this
system on the Santa Monica course, for
use during the road race in October, when
stations half a mile apart will be set up
for the benefit of the racers.

Only subscribers can use this telephone,
as the box must be unlocked with a special
key, and then the subscriber's identification
number must be given to central to get the
right connection. Repair cars are in readi-
ness to answer such calls from various offi-

cial garages, and will deliver supplies and
mechanics, or if necessary will tow the in-

s& ;^ ::::-

THE PORTABLE AUTOMOBILE TELEPHONE
SOUTHERN CALIFORNIA

The system is being rapidly extended out-
ward from Los Angeles, until within a short
time the entire southern part of the state
will be covered by the system, operating
in connection with the Bell Telephone Com^
pany.

A bell shaped container for the apparatus
is attached to poles beside the road, at a
convenient height, so that a driver who
wants to call up central can drive up and
telephone while seated in his car. Even if

jured machine to the repair shop. Calls
can be made to any desired number, so
that the motorist is always in touch with
home or business.

On the cars of the Denver City Tramway
Company the air gage is illuminated and a
stand is placed in front of the motorman
with a receptacle for holding his watch so
that the watch is also illuminated.
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Delivering Lamps by Aeroplanes

•'For I dipped into *he future

Far as human eye could see;

Saw the vision of the world

And all the wonder that should be.

Saw the heavens fill with commerce,

Argosies of magic sails.

Pilots of the purple twilight,

Dropping dozen with costly bales."

Imaginative as he undoubtedly was. the

former Poet Laureate little dreamt that he

would almost live to see his prophetic lines

ered to watch the arrival of the first com-

mercial cargo ever carried by an aeroplane.

After delivering the batch of lamps, all of

which arrived intact. Mr. Barber turned the

money paid to him for this record-making

flight into a prize fund for the encourage-

ment of aerial navigation.

Turning on the Light

When you turn the electric switch and get

a flood of light, you may infer that the

light comes instantly. While this in a

sense is true, manv things really happeu

FIRST AEROPLANE TO DELIVER A CARGO OF MERCHANDISE-A BOX OF OSRAM LAMPS

turned into reality right on his own shores,

for it was there that the first of the costly

bales handled as aerial commerce were both

loaded and delivered. And to make Tenny-

son's prophecy all the more fitting, the

magic sails with their cargo arrived at their

destination in what the poet termed the

purple twilight.

It was on July Fourth that H. Barber, an

English aviator, sailed forth from the beach

at Brighton with a cargo of tungsten lamps

(or. as the makers, the British General

Electric Company, call them, "osram

lamps") secured under the seat of his mon-

oplane "Valkyrie." Speeding across the

country over the roofs of Shoreham. he made

a fine descent at the Hove Marine Park.

where some five thousand people had gath-

before you have light. The light was not

instantaneous. The first thing accomplished

in turning the switch is to close the circuit

so that current can flow on the wires. The

electrical energy rushes along the wires at

a speed of 186.000 miles a second. When
this energv going at such a swift pace

reaches the electric lamp, it passes readily

through the small copper and platinum

wires into the bulb, where it meets with

decided resistance. In its paths stand tiny

loops of a fine wire. With all the pressure

behind it the electric energy pushes and

forces its way through the obstruction and

this requires a certain amount of work.

just as it would require work for a man

to climb the face -of a cliff. This work

consumes the electrical energy, just as work
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consumes mechanical energy, or human
energy, and the energy thus consumed is

not really destroyed—for Nature never de-
stroys anything—but is changed into heat.

As the current forces its way through
the fine wire, the electrical energy is rap-
idly changed into heat and this* heat quickly
brings the wire to a white glow. While

the light seems instantaneous, it is only be-
cause it is too quick for the eye. In reality,
the filament first gets warm, then hot, then
a dull cherry red and finally this red fades
as it gets hotter, to a white hot glow which
is maintained as long as the current is

turned on. The heat resultant from this

process is rapidly dissipated into the air.

&Mal

Every holiday season brings more of the

so-called Christmas tree outfits, consisting of

miniature lamps spaced along flexible cords,

each cord being provided with suitable

terminals, so that trees large or small can
be festively decorated with lights in five or
ten minutes. Lately, some manufacturers
have put out similar strings of larger and
more closely spaced lamps for use in decora-
tive lighting at carnivals, street fairs, lawn
parties and other special occasions.

The rapidity with which such luminous
ribbons or strings of light can be fastened
in place and connected to the circuit is sur-

prising. Thus when Queen Wilhelmina, of
the Netherlands, gave birth to the Princess
Juliana, the Holland-American Line ordered
1,200 yards of "Ulufix" (a lamp-string made
in Europe) for trimming its ship, "New
Amsterdam," which was then at anchor in

Holland. The whole 1,200 yards of light
was installed and connected up in twelve
hours' time, decorating the entire vessel
from bow to stern and from the mastheads
to the water line. Of course, the electrical

decorations were removed in even less time
after the vessel left its port, and they can
be used again in ill sorts of ways.

I *, \

I ;.\

,:'**'*'#"'* * *' * * *

~j*t0mms*m**!im
aunpBW<m:***»*•*

*.»*.».**-

i «

„,.******•**« «•»***»*'IT**"******************
'

T£E NEW AMSTERDAM TRIMMED WITH 1,200 YARDS OF LIGHTS



Locating the Vicinity of Icebergs
FELIX J. KOCH

Recently, according to official reports,

experiments have been made in the north-

ern portion of the Gulf of St. Lawrence

with a new type of marine thermometer,

the results of which seem to promise much

in aiding to detect icebergs in fog and at

night, and hence to lessen danger from

these ever troublesome sources. By means

of this new type of thermometer, it is

the amount of current flowing through the

circuit, the whole becomes a thermometer

of extreme sensitiveness, any particular cur-

rent value representing a certain tempera-

ture as ascertained by previous calibration

with the coil suspended in waters of known

temperatures.

The coil, it seems, is made with a resist-

ance of 125 ohms, and consists of 200 feet

TAKING TEMPERATURES WITH THE
ELECTRICAL APPARATUS IS AS

SIMPLE AS SOUNDING

stated, it is possible now to record accurately

and continuously sea temperatures down to

one one-thousandth of a degree, Centi-

grade.

The micro-thermometer, as it is called,

is of the electrical resistance type, which

embodies a coil of very fine resistance wire

to be suspended in the water. It is well

known that the resistance of a metal varies

with its temperature, and by connecting this

coil in an electrical circuit together with

instruments for measuring and recording

of pure iron wire, silk covered, and bound

on a copper cylinder about four inches in

diameter and six inches long. The cylinder

is fitted accurately inside a second copper

cylinder.

The ends of the cylinders are carefully

soldered and rendered water-tight, while

the connecting wires pass out through the

middle of the outer cylinder. A stout cop-

per tube is riveted on to the outer cylinder,

to which other copper tubes can be fastened.

These wires then pass though a lead cable
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to the chart-room where they are connected
to the instruments.

It is thus possible to record automatically
the temperature to one one-thousandth of
a degree. Readings can be taken every
half minute, and curves are plotted, show-
ing the variations of water temperatures.

An interesting detail of the instrument
is given by Mr. Deedmeyer, one thoroughly
familiar with its operation. It is supported
over the side of the ship, about five feet

under the surface of the water, he tells us,

for it has been found that the exposure of
the bulb of the thermometer to the air. by
the action of the waves, produces no ir-

regularities, as the temperature of air in

direct contact with the sea does not differ

from that of water.

"Hitherto." he adds, "the proximity of
icebergs has been determined by means of
the bridge thermometer, and by immersing
a mercury or alcohol ship thermometer in

buckets of water drawn up from varying
depths. These instruments, as a rule, are
not graduated to less than a single degree,
which represents an interval, on the stem,
of only one-eighth of an inch. Tempera-
tures taken in this manner, even as often
as four times in an hour, in a ship going
at eight knots, give temperatures only even-
two miles. The temperatures of the sea
change rapidly in the immediate vicinity

of an iceberg; hence observations taken at

intervals of even one mile are of no value
in determining their presence.

'The oscillations can really only be ob-
served on a continuous record. On the scale
of the new electrical thermometer a single
degree of temperature is represented by
an interval of two feet, so that variations
which would be imperceptible on an ordi-
nary thermometer have a great effect on
this sensitive instrument."

A scientist is quoted as showing that in

the neighborhood of ice, melting in salt

water, three different currents are discern-
ible. One on the surface being produced by
the cold and light fresh water running
down the icebergs, another current at in-

termediate depths, which runs straight to-
ward the ice, while a third current, consist-
ing of water, cooled by ice, sinks to lower
depths.

Numerous tests, it seems, were made with
the new micro-thermometer in the vicinity

of icebergs near the coast of Labrador. The
result of these tests serve to show that the
temperature variations are ml at a distance
of more than one mile from the berg; that,
going toward the berg there is at first a
rapid rise of temperature, followed' by a
sudden drop. The sharp rise before the
sudden fall can be taken to indicate the
entrance of the ship into the surface cur-
rent of the berg, and furnishes an indica-
tion of the close proximity of ice. If the
rise is followed by a rapid fall below the
mean temperature of the water, the pres-
ence of ice may be taken as fairly assured.

Dangerous, however, as are the bergs,
travelers on the high seas are ever eager
to meet them, for your genuine iceberg is

a thing of beauty if not a joy forever. To
see the iceberg at its best one must go to
the coasts of Labrador, up beyond Battle
Harbour. There they are always resting.
They lie always in what seem perfect lines,
off on the horizon. They are of mam-
shapes, but somehow, at a distance these
shapes assume harmonv.

In Philadelphia 36 Years Ago

In a letter recently received from F. O.
Culin, electrical contractor. Fourth ' and
Chestnut streets, Philadelphia, he says that
36 years ago tMere were only three electrical
contractors in all Philadelphia—the firm
now known as Partrick, Carter, Wilkins
Company, the Holmes Burglar Alarm Tele-
graph Company, now out of business, and
himself. He has kept shop during most of
these 36 years at Fourth and Chestnut
streets. Prices were higher then than now.
W ire that we buy at 22 cents per pound at
present was $1.25 per pound then. Bells
that now cost 35 cents each were $2.50.
Batteries that are now 20 cents each used to
cost $2.25. Push buttons that are now five
cents were then 55 cents. Bell switches
that are now seven cents, were selling for

90 cents. Annunciators that are now $12.00
were then $40.00. These prices are from
a circular list issued in 1875 by the Cham-
pion Electric Burglar Alarm & Annunci-
ator Company, L. G. Tillotson, president,
and Cornelius Roosevelt, secretarv and
treasurer. There were no electric lights
and no electric gas lighting- in those days.

—Electrical Record.
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Los Angeles Telephone Men
Use Mortar

A small mortar, used for shooting a life

line to a wrecked vessel, was utilized by a

telephone repair crew at Los Angeles to

dragged across by men on the opposite side

and service was resumed in short order. A
mortar of similar design, mounted on an

automobile, is to be used as part of the repair

outfit in the future, according to the fore-

man who carried out the unique plan.

GETTING READY TO FIRE THE LINE ACROSS THE RIVER

get the broken wire across a river. The

stream was one of the sort which is very

common in dry countries, a bed of sand

through the summer and a raging torrent

after a ;heavy rain. During the last rainy

season it washed away the long distance

telephone line and there was no way to cross

the swollen stream to repair it. No boat

could live in such a current, while quick-

sand and rolling boulders made it hazardous

for a horseman to attempt to ford it. The
problem was ingeniously solved by a mes-

sage to the nearest beach, where a life-sav-

ing station was located. The small cannon,

life-line and a can of black powder were

sent to the river bank, where the gun was
charged and aimed across the stream. The
result of the explosion was successful, for

the projectile carried one end of the coil

of rope more than a thousand feet to the

other bank ; the telephone cable was at-

tached to the . other end of the rope and

Flashlight Signals at Sea

An Australian inventor, Mr. Victor

Nightingall, has designed a simple appa-

ratus by which any one can send search-

light signals at sea, even though he

knows nothing of telegraphy. To accom-

plish this, he equips each vessel with a

wheel into which a series of metal plates can

be slipped. These plates are lettered ac-

cording to the alphabet and perforated to

match the Morse code, so that they will

close the circuit to exposed lights and sig-

nal according to this code when the wheel is

rotated. The sailor wishing to send the

message consults the international signal

book, picks out the needed letters slips them

consecutively into the wheel and throws a

switch. The latter turns on the current for

the lamp and also for a motor which slowly

rotates the wheel so that it repeats its mes-

sage without further attention until it is

stopped.
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Give Him a Bath

The ruins of Dreamland amusement park
at Coney Island, New York, had not yet
cooled from the terrific fire which swept it

before they were occupied by a great array
of fortune tellers, souvenir dealers, etc., in-

A LUCKY THROW WILL GIVE HIM A BATH

stalled in tents ready to profit by the great
crowds of curiosity seekers who came to

view the havoc wrought.
Prominent among the money seekers

were two lusty voiced barkers shouting,
"Give him a bath, boys. Give him a bath.

He needs it. Seven for a dime. Give him

ized iron. The lower end of the trough ter-

minated over a tank of water. At the top
of the trough upon a small seat sat a negro
clad in sweater and overalls. He amused
himself by jeering and making faces at
the crowd who were engaged in throwing
their arms offjn trying to place a ball in

one of the three holes in

the canvas. The canvas
was very deceptive. A
ball striking the edge of
the hole would be thrown
back, but if one landed
squarely, passing through
the hole, there was a click,

Mr. Sambo's seat collapsed

and he started on a jour-

ney which ended with a

splash in the tank of

water. His place was im-
mediately taken by an-
other, ready to "shoot the

chutes."

The device coined
money for its owners.
The mechanism was sim-
ple. Back of each hole
in the canvas was a spring

contact which when struck by a ball com-
pleted an electric circuit. The folding seat
was held open by a catch. This catch was
released by a solenoid when the ball closed
the contact behind the hole in the canvas.
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Dunkards Finally Allow Telephones

The old order of Dunkards have con-
cluded a five days' session, near Delphi,
Indiana, and the much discussed question
as to whether or not the church members
shall be allowed to have telephones has
been decided in the affirmative. Five mem-
bers of the church, who had been expelled
for having telephones, were reinstated at
this meeting.

THE ELECTRICAL ARRANGEMENT WHICH
SPRINGS THE TRAP

a bath !" Their paraphernalia consisted of
an ordinary wooden counter covered with
baseballs. In the background hung a large
sheet of canvas in which were three holes
a little larger than a baseball. Extending
above this for ten or twelve feet was an
inclined wooden trough lined with galvan-

Electric Lamps per Capita

There are in Boston the equivalent of
1,232 sixteen-candlepower electric lamps
per 1,000 of population, in New York 859.
in Chicago 730, and in San Francisco 660.

European cities show much smaller figures,

St. Petersburg having 440; Vienna, 246;
Paris, 185, and London, 184.



Some Unexplored Fields in Electrical

Engineering
By DR. CHARLES PROTEUS STEINMETZ

In discussing the subject of the unex-

plored fields of electrical engineering, we

must consider as belonging to the realm of

the electrical engineer, all those phenomena

of electricity that are of importance to man ;

those which are beneficial and useful, and

utilized in doing the work of the world, and

also those phenomena which are harmful

and destructive, and therefore to be guarded

against.

In some fields of electrical engineering or

of electrical science we might almost say

that we know less now than we knew, or

rather believed we knew, a quarter of a

century ago. There are things which had

been investigated a quarter of a century ago

and which were explained in a satisfactory

manner to our limited knowledge in the

earlv days, but this explanation does not

seem satisfactory now with our greater

knowledge.

A curious example we might cite from

the textbooks on natural history, for in-

stance. There are supposed to be some

fishes which are capable of giving electric

shocks. There are some species of gymno-

tus in the South American mud creeks

capable of imparting electric shocks, which

have been described a number of times..

fishes which have an organ which generates

electricity. It has been described as being-

constituted like a Yolta-pile. of a number of

successive cells. That theory was quite

acceptable 2? years ago. but is not satis-

factory now. To give a severe shock

would require about 500 to 1000 volts, and

it is not intelligible how such voltage could

be generated in the conducting animal tissue

without being short circuited. Furthermore,

the fish is immersed in water, which is a

fair conductor, especially sea water, and 500

volts or more would produce hundreds of

amperes in the surrounding water, repre-

senting hundreds of kilowatts, and it is not

intelligible how such a large power could be

lAbstract of paper presented at a joint meeting
of the Electrical Section of the Franklin Institute.

Philadelphia, and the Philadelphia Section of the

American Institute of Electrical Engineers.

o-enerated even momentarilv. Thus here

we have a mystery, because, after all. the

descriptions have been so concise that it is

difficult to doubt that there are fishes which

can give electric shocks. Just why that

phenomena has not been investigated by

electrical engineers, we do not know, espec-

iallv when considering that one of the elec-

tric fishes, raja torpedo, lives in the

' Mediterranean and is frequently caught on

the Italian shores, as claimed, thus being

within easy reach of engineers.

But we do not need to go so far from

home ; right at hand we have some of the

most important uninvestigated phenomena

of electricity. The thunderstorm, the light-

ning, and so forth. In the earlv days light-

ning was explained as the discharge of the

clouds. The clouds are positively charged,

and the ground is negatively charged, and

the spark jumps from the cloud to the

ground. Speculations were made as to how

the clouds became charged, and as then the

only method of producing electricity was

by friction, it was said it might be the

friction of the vapor through the air., or the

rain drops through the air. or some other

form of friction. That explanation used

to appear satisfactory, but with our present

knowledge of dielectric phenomena, it is

not satisfactory any more.

It was thought that lightning was the dis-

charge from the cloud to the ground. That

means that the electric field between the

cloud and the ground must be beyond the

breakdown strength of air. In a uniform

field the breakdown strength of air is about

75.000 volts per inch, or nearly a million

volts per foot. Even if the cloud is only

1000 feet above ground, this would require a

thousand million volts. If there were an

electrostatic field between the cloud and the

ground of a thousand million volts extend-

ing over the whole area of the thunder

cloud, this would represent such an im-

mense amount of electric energy that it is

inconceivable how any reasonable source of

energy can produce it ; how it can exist
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without having a destructive effect far be-

yond anything known of lightning. Furth-

ermore, a uniform field cannot well exist

between clouds and ground, on account of

the unevenness of the ground surface.

We cannot consider the lightning dis-

charge as a simple electric rupture in the

same way that an overloaded beam may
break mechanically, but as an equalization

of internal stresses, about as a piece of hot

glass that is rapidly chilled, and thereby full

of internal compression and tension strains

may suddenly break all over by the internal

stresses. So with our present knowledge

we must consider as the most probable ex-

planation—although not certain by any
means—that the lightning discharge is the

phenomenon of the equalization of internal

electric stresses in the cloud, and is anala-

gous to the splintering or breaking of an

unevenly stressed brittle material, like glass.

Lightning discharges are the result of the

voltage inequalities produced in the clouds

by the unequal rate of conglomeration of

rain particles due to the unequal cloud

density.

In agreement with this is that heavy
lightning strokes are usually followed by a

heavy downpour of rain ; in reality they are

preceded and caused by it, but it takes time
for the rain drops to come down.
The lightning rod is a great protection,

and I would not like to be in an exposed
place without such protection. But you
must not expect that one rod on one end of
the building will completely protect the
other end a hundred or more feet away.
There must be sufficient rods to extend their

protective zone over the entire area ; the

apex of the roof, and other projecting edges
must be protected by connecting wires, etc.

That is, like any other apparatus, the light-

ning rod protection must be installed intelli-

gently and properly to be effective. But the

general principle is correct, only it must be
rationally applied.

*

PICTURESQUE TELEPHONE EXCHANGE
This telephone exchange at Riverside is the most picturesque in Illinois. The

building is rented from the village of Riverside, and is the well house built

over an artesian well. Covered with vines and with a background of trees and
shrubbery, it is an attractive spot.
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A Cavalry Wireless Set

At the recent Investiture at Carnarvon

of His Royal Highness the Prince of Wales

two Marconi portable wireless sets were

used. These are the English standard cav-

narvon Castle installation was also estab-

lished with the Government station at Liv-

erpool and with the headquarters camp.

As will be noted in the picture the equip-

ment is designed to be carried on the back

of a horse or mule. The saddle-like affair

CAVALRY WIRELESS SET IN THE FIELD

airy type and are the property of the West-
moreland and Cumberland Yeomanry.
The stations have been specially designed

by the Marconi Company to be capable of

easy and rapid transport and to afford a

means of communication between cavalrv

or other mounted units and the main body.

Owing to the rapidity with which these

portable sets can be erected and dismantled,

the whole process lasts only a few minutes,

and they are consequently of the greatest

value from the military point of view.

One of the stations was erected in the

neighborhood of Carnarvon Castle itself,

the second being situated in the vicinity

of the headquarters' camp, and by means
of these two installations, constant com-
munication was established between the

Royal yacht and the units of the fleet and
the shore. Communication from the Car-

is quickly removed from the animal's back;

a shaft run through carrying on one end

a small gasoline engine and on the other

a dynamo for generating the current.

Prize for Miners* Electric Lamp

A prize of ii,ooo ($4,866.65) is offered

by the British government for the best elec-

tric lamp or lamps for the use of miners.

The competition is open to persons of all

nationalities. Lamps submitted must be

addressed to C. Rhodes, Esq., Home Office

Testing Station, Rotherham, England, and

must reach there not later than December

31, 191 1. Requirements which should be

fulfilled by any lamps submitted have been

issued by the United States Bureau of

Mines and also by the British ambassador at

Washington.
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Recognized by Wireless

Every telegraph operator, wire or wire-

less, has what is called a personal "sign"

by which he is known to his brother oper-

ators. This sign usually consists of one
or two letters, and is booked at headquar-
ters in an official list of signs. For in-

stance I sign "BO." When I send a mes-
sage I put "BO" immediately after start-

ing, and by that sign the receiving opera-

tor knows me. Every ship or wireless sta-

tion ashore also has a call letter by which
it is known, apart from that of the opera-

tor. Some operators, indeed most of them,

inject some of their personality into the

dots and dashes while handling the key.

You can often tell who is sending by know-
ing his peculiar style, even though he fails

to use his personal sign.

Operator King, of the old Finance was
a boy who thought he could recognize any-

one just by hearing their "fist" (handling

of the key). I once met him down at

Colon. His ship lay at the dock, and he

had worked me from her as I neared harbor

on the incoming ship of the same line.

He invited me aboard for dinner, and as

we sat there with the officers all at one

table, talking and joking, King said to me:
"I can tell you anywhere by your fist.

You don't need a sign. You could change
it, or send with your left mitt, but I would
know that it was you at the key."

"King, I would just like to bet you the

smokes that I can fool you so badly you
will believe it. I will show you at an early

date."

Three weeks later my ship neared Colon.

We were only about 65 miles out when
King "picked me up." I began to use my
left hand, and gave him our position and
docking time, after which I signed "X"
instead of "BO."

Instantly King came back with the query

"Where's 'BO'?"'.

I decided to be dead so I said sadly

:

"BO got killed in the subway last week."
"How did it happen" he flashed, "Give

me the details quick."

I decided to die a hero.

"He died trying to save the life of a little

child. Will give the sad details when we
get to dock."

"BK min," (Break, wait a minute) he

snapped arid disappeared. It appeared to

me that the news had somewhat stunned

him. I sat for a few minutes waiting, but

he failed to show up. Then I began to

think the thing over. As I began to think

I began to call ; and the more I thought

the more insistent became the calls. But
King didn't return. Then I thought soberly

of the friends I had aboard the ship, and
in the town. How this news would grieve

them ! You see, I

had sailed King's

ship at one time

for three months,

and knew every

man on her, and
they were friends.

The freight clerk,

Thompson, big, fat,

was like a brother.

Monroe, second

officer, thought I

was just about

right. The doctor,
known fondly as "Pills," would miss me,
for I used to pour water in his wine, and
hide his shoes.

Three hours later we were alongside the
dock. I deemed it advisable to view t^p

scenery through a small port hole. Before
landing I wished to get some idea of the

reception which would likely be accorded
me when I was resurrected. Through the

port I saw the captain of King's ship. He
gazed up at my ship, and appeared sad.

With him was a big blonde man named
Bird. He was a model of neatness and

I can tell you anywhere
by your fist"
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Pills was there chewing the nail

The friendly spirit was not
manifest

looked as if he had come out of a fashion

shop. Bird had been a passenger on my

ship about a month before, and I knew him

well.

In another direction was Thompson and

a few officers of the Finance. All were

soberly listening to Thompson who jotted

something down in a note book from time

to time.

off his long finger.

King stood near,

but was not in the

conversation.

In mv heart I

felt sorry that I

had played such a

joke on such good

friends. I was

contemplating this,

and trying to reck-

on how pleased

and surprised they

would be to see me
alive again. They would appreciate me

the more on account of my death. As
^

I

cherished this thought. Bird perished it.

I had gotten too close to the port hole and

had been discovered by this blonde gentle-

man. He rose on his tiptoes for height

effect, pointed a manicured finger at me

and shouted: "You are not dead yet. but

you are going to be very shortly !"

I now concluded that I had no business

ashore that morning. I preferred the ship,

and I suddenly remembered that I had

forgotten something in the wireless room.

I immediately started there, but the jam

of passengers on the deck was so bad that

I couldn't get through. After a struggle

for several minutes. I thought the best

thing to do would be to go down to the

main deck, back aft, and then up on the

port side on the promenade deck, up a short

flio-ht of stairs to the upper deck, and into

the wireless room.

I got as far as the promenade deck,

when around the base of the stairs came

Bird and Thompson, heading the loyal

band of friends. By Bird's look and

Thompson's actions, and the undue haste

of the whole party I knew at once that

thev were coming to kill me.

They had beaten me to the stairs, so I

started forward for the parlor companion-

way. The matter in the wireless room

seemed very urgent to me. But they beat

me to it. They overhauled me, and the

friendly spirit was not manifest. They

caught every available point of clothes

and limb. The action was too much for

for words. My friends tried to sit me on

their toes. They thought I looked tired.

I looked anxiously for Bird to produce a

death dealing instrument, but he had lost

it. After this friendly manifestation had

lasted for a few minutes, I asked Bird to

kindly hold me on my feet as I couldn't

sit down. Then I got a moment's respite,

and said

:

"Gentlemen, before you kill me, listen to

my story. This morning when I went to

breakfast I left a ham operator in the wire-

less room. He had belonged to the Signal

Corps and during the trip was so anxious

about the wireless set, I let him work it

several times. He was such a wireless

enthusiast that he insisted on coming up

and relieving me at meal times. He ap-

peared to be a nice man. But I remarked

this morning when I came from breakfast

that he had on a smile that wouldn't come

off. I am sure that this is his work. Find

that man. Gee I am sore !" They did

look for him, but he had vanished.

Eight bells in the evening, on the after

deck of the Finance, King, Thompson.

Pills and I smoked it over. King began

to tell how it affected him. He reiterated

that he would have known my fist if I had

been sending, right mitt or left. He said

that when he got the news from that ham

that morning, he really felt badly. He ran

to the Captain's room with the distressing

news. It got all over the ship in a jiffy.

Finally I asked King why he didn't do

his work in a conscientious manner and

give me a chance to get him that morning

by wireless after he had gotten the terri-

ble news. He said his heart wasn't in his

work that morning. Said he knew I was

going to play a joke on him, but after he

had heard from the signal corps ham that

I had passed away, he felt sorry that it

wasn't really and truly "BO" at the key,

really and truly putting one over on him.

Then I waded in : "King, your ears need

medical attention. You couldn't detect it

if some one hit you in the ear with a brick.

You belong to the awkward squad. You

learned wireless by correspondence. You

are a regular human blotter, taking in all

and believing all everyone tells you. Get



614 POPULAR ELECTRICITY

out your personal feelings and sacrifice
them, for it. was I who did the work on
the Colon this morning. I used my left
hand and signed "X" instead of "BO"—
and you fell for it. There was no other
operator and I can prove it. You are easy:
Now, gentlemen, who are the smokes on?"

Gauss and Weber

Electricity in Designing Aeropl

While Americans have been slow in hon-
oring the perfecter of the commercial tele-
graph, S. F. B. Morse, Germany has just
added another proof of its appreciation for
the two physicists who are popularly cred-
ited in Europe with having invented the

GAUSS AND WEBER

electric telegraph. That Gauss and Weber
did send messages by means of an electro-
magnetic apparatus in 1833, fully a dozen
years before Morse made his memorable
public demonstrations, is a matter of his-
tory. But the tediousness of reading the
signals from the needle telegraph of the
two German professors kept this from be-
coming a commercial success and the prac-
tical uses of telegraphy had to wait for the
American inventor.

However, the Germans still take great
pride in this pioneer work of both Gauss
and Weber and have recently honored the
former by erecting a monumental observa-
tion tower at the point in the mountains
near Dransfeld where Gauss conducted his
experiments 80 years ago.

It has been decided to erect a wireless
station in Spitzbergen, within the Arctic
Circle, in addition to the one to be set up
near Hammerfest, in Norway.

anes

Electricity is now being brought into serv-
ice so as tp aid in designing aeroplanes. The
latest idea of the kind is in the new aero-
nautic establishment near Paris, which is
about finished now, and was founded by
Senator Henri Deutsch at an expense of
$1,000,000. All kinds of useful information
about aeroplanes, propellers and the like
will be secured by Professor Maurin and
his corps of engineers.

'

A special electric car has been built in
order to test aeroplane surfaces and thus
spare the builders much time and trouble,
not to speak of accidents or even loss of
life. The car is driven by a powerful motor,
and it runs over a 4,500-foot track upon the
grounds at very high speeds. Instruments
on the car register the force of the wind
when the aeroplane surface is tipped more
or less. The pilot does not mount the car
himself, but operates it from a distance. He
stands at a high observation post on the
roof of the building and works his con-
troller so as to send more or less current
into the motor. Starting off at slow speed,
the car is soon brought up to high speed,'
and this may be as much as 100 feet a sec-
ond. At such a rapid run, the wind has a
great pressure on the aeroplane surface,
and the instruments record this at each in-
stant as well as the amount of power which
it takes to run the car. When the trip is

over, all that remains is to compare the re-
sults and find out just how the given surface
has acted.

Other cars will soon be built, and some
of them will be used for testing propellers.
This is an easier matter than the first, as all
that is needed is an electric motor to drive
the^ propeller and a few instruments for
taking the wind pressure and speed. In
most cases the propeller itself will propel
the car along the track. A round building-
is to be used for making somewhat the same
tests, but in another way. The building is

quite a large one, being 130 feet across.
Pivoted at the center is an arm which moves
around a circular track, and on it are
mounted aeroplane surfaces or propellers.
When different surfaces or planes are being
tested, the arm is driven around by an elec-
tric motor placed at the center, but for pro-
pellers the arm itself carries a 30-horse-
power motor coupled to the propeller, so
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NEW AEROPLANE TESTING ESTABLISHMENT AND THE TESTING TRACK NEAR PARIS

SPECIAL ELECTRIC CAR TO TEST AEROPLANE SURFACES

that this is enough to take the arm around

the track, and as before, the instruments

show the force of the air at different speeds.

The buildings and large grounds are located

near Versailles, and are quite in the aero-

plane region. Besides a great central hall

for mounting air blast apparatus and testing

propellers, there is a well-fitted electric

plant, a machine shop and many laboratories.

A considerable increase was made during

1910 in the amount of water power utilized

for the generation of electricity; 21 new

power stations, representing an aggregate

of 103,530 horsepower, were completed.



STURDY AS THE WASHINGTON FIR ITSELF-THREE GENERATIONS OF THE LEWIS FAMILY

Where Cross-Arms Come From

Standing at the corner of the Masonic
Temple in Chicago and gazing up along
its 21 stories, one is inclined to respect
human engineering. Yet Nature in the
western fir forests of the United States has
outdone this by sending giant firs up 33
stories or 400 feet towards the sky on a
base fourteen feet in diameter.
These big trees, especially in the State

of Washington, are being made into cross
arms for electric light and telephone poles.
After a sleet storm in the fall or winter
your attention has been called to the elec-
tric light and telephone wires loaded with
ice until they appeared, to be long cylin-.

drical sagging icicles extending from" pole
to pole. This condition is a good test for
the cross-arm which must support this load,
but should the wind blow upon this added
ice surface the tugging and straining of the
wires will severely test or perhaps break
the cross-arm.

This has meant that manufacturers of
cross-arms are always oir the lookout for
good timber for their product, and as a re-
sult mills like those of the American Cross-
Arms Company have been built in the fir

forests of Washington and the big trees
felled and cut into cross-arm timber.
The quality which makes the Washington

fir sought is the close grain of the wood.
As we know, each year a tree forms around
its trunk a layer of new wood. These lay-
ers may be counted on the end of a log, each
layer indicating a year in the life of the
tree. In the Washington firs there are near
the center of the log from twelve to eight-
een of these rings to the inch. This means
that the wood is close grained, strong and
less liable to allow moisture to enter and
cause rot after the wood is seasoned. Be-
cause of these qualities more than 60 per
cent of the cross-arms used in 1910 were
made from fir.
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SAW MILL IN THE GREAT WASHINGTON WOODS. HERE IS PRODUCED THE MOST SELECT

AND LASTING WOOD FOR CROSS-ARMS

With a mill located in the midst of a

tract of fir and surrounded by rough board

houses in which the loggers and mill work-

ers may eat and sleep, the work of con-

verting the big tree into cross-arms is car-

ried on. Narrow gauge railway tracks are

laid to points where cutting is done. By

hand labor the trees are felled and the logs

cut into proper lengths for loading upon

four-wheeled trucks which are then drawn

over the track to the mill by donkey engines.

The coarse-grained part is now cut off the

IN THE HEART OF THE FIR COUNTRY—LOGS READY TO BE DRAWN OUT ON

THE MINIATURE RAILROAD
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A GREAT WASHINGTON FIR ON THE TRUCKS-LENGTH 105 FEET, LUMBER SCALE 10,400 FEET

outer part of the logs and sawed into slabs
and lumber, while the inner close-grained
portion is made into cross-arm timber.
Such cross-arms properly painted when put
up have stood service for 30 years.
Many Indians occupied some parts of the

fir country before the white man's arrival,
and we find many of them now employed
in and about the mills.

Whether the climate exercises the
same effect upon human beings as upon
these centuries-old trees is open to con-
sideration, but that it is invigorating and
healthful is vouched for by the accompany-
ing picture of three generations of an In-
dian family of the fir forests.

Have We a Magnetic Sense?

Inferior as the lower animals may be in
most respects, some of them have certain
of their senses much more strongly devel-
oped than has yet been found possible in
man. The distance at which a pointer can
scent game, or at which eagles and hawks
can see their prospective prey, the ex-
tremely low intensity of lighting which is

ample for cats or owls at night, the keen
sense of hearing developed by so many ani-
mals, the readiness with which a cat tastes
poison in its food — all of these are in-
stances with which we have long been fa-
miliar. But they all refer to an intense
development of some one of the five senses
on which every sane man prides himself
to a considerable degree, and due allowance
for them still leaves some characteristics
of animal life unexplained. Most notable

among these has been the method by which
bees, carrier pigeons and even ants find
their way as if they possessed an added
sense, which some speculatively inclined
naturalists have called a sense of direction.
The common theory that a pigeon has an
unusually retentive memory for the places
passed by it does not explain how it finds
its way home from distant points to which
it has been transported in the dark, nor how
it can choose an air-line for its return from
places to which it has been taken by round-
about roads. Nor does it explain how cats
and dogs do the same, even when they are
soundly asleep during the outgoing trip.

Indeed, there have been cases where dogs
were kept numb by an anaesthetic while
being taken to strange places and still re-
turned by short routes — a feat not explain-
able by any overtraining of sight, memory,
hearing, touch or smell. How did thev do
it?

Having long sought the answer, a French
fancier of carrier pigeons. A. Thauzies, has
recently reported the results of nearly two
dozen years of observations which lead him
to believe that the pigeons have a special
sensitiveness to the terrestrial magnetic cur-
rents, the same currents to which our com-
passes respond. The fact that they can
easily be trained to fly in certain directions,
speaks for this theory, as also their persist-
ing in the direction of their goal even on
total stretches of over 60 miles, and their
steadily maintaining the same height above
the varying contour of the earth (usually
about 400 feet). But the strongest con-
firmation' was found bv Mons. Thauzies in
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the regularity with which they missed their

directions at times of magnetic storms. At

first it seemed as if fogs and rain might ex-

plain their being misled, but careful records

showed the same occurrences on clear days

or nights, when meteorologists observed un-

usual earth currents. What is more, the

spread of wireless telegraphy was found to

have decreased the dependability of the

carrier pigeons considerably.

As a check on the new theory that the

directional sense of animals may be due to

earth currents, experiments were made with

white rats which had learnt how to find

their way out of a portable labyrinth. If

this was moved from place to place without

changing its direction in regard to the com-

pass, they continued to find their way out

;

but whenever it was turned to face another

direction, they were perfectly bewildered.

Similar tests with Japanese whirling or

dancing mice showed the same results.

Whether such a "magnetic" sense can also

be trained in human beings, remains to be

seen, but if the theory advanced by Mons.

Thauzies is a correct explanation of the ac-

curacy and ease with which various animals

find their directions, it is quite possible that

another generation will find us speaking in

all seriousness of a sixth sense as common
to (or at least possible for) all men.

Queer Freaks of Lightning

CUTTING INTO THE HEART OF A FIR—THE
FIRST STEP IN CROSS-ARM PRODUCTION

Electricity in the form of lightning ac-

complishes so many queer feats that it keeps

us thinking to explain or try to explain

them. In the Ozark Mountains of Arkan-

sas and Missouri there is hardly a rain

that is not accompanied with electricity.

This is perhaps due to the large deposits of

ores found here. Almost every storm has

its electrical freak. One occurred near

Wr

itt Springs, Ark., recently which is worth

notice. Lightning struck the top of a tree

and ran down the body, bursting it, till it

came to where a nail had been driven ; here

it left about six inches apparently un-

harmed. The remainder of the tree was

bursted on into the ground.

In what way did the nail affect the power

of the current or change its course, so that

the tree was left unmolested at that point?

Some one has said that the exploding of

trees is caused by the heat of lightning

coming in contact with the water contained

in them, and if this is true, it explains the

above freak perhaps, as the nail had prob-

ably poisoned the wood surrounding it and

either caused it to die and dry so that there

was no water to convert into steam, or ren-

dered it spongy so that the explosion had

no effect.

I suppose the readers of this magazine

remember the freak which happened near

Ben Hur, Arkansas, some time ago, when

the lightning shattered a telephone post

down to the wire and then followed it (the

wire) nearly to the next post, vaporizing it.

Edward H. Johnson.
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"Going to Stop" Signal

A signal light which may
be lifted to an upright po-
sition from behind an
opaque shield and by its

sudden appearance warn
the vehicle behind that the

one ahead is about to stop

is the subject of a patent is-

sued to Lee O'Brien, Mont-
clair, N. J. The movement
of the lamp is controlled

from a foot lever oper-

ated by the driver. Be-
cause of its necessary mo-
tion the semaphore-like
signal will be equipped
with an incandescent lamp
fed by flexible conductors
tery.

SIGNAL LIGHT FOR AUTOMOBILES

from a bat-

Propel Your Rowboat by Electricity

Owners of rowboats and those who would
own them were there some simple, clean
means provided for propelling them besides
the oars, will find a solution in the electric

propeller here shown.
The propeller is a detachable and port-

able one. It may be attached to a boat
with straight or slanting stern or to one
of the sides if so desired, and is also ad-
justable to either a high or a low boat.

With it the boat may be operated at three
different speeds and is easily controlled by
one hand, the device not only propelling
the boat but steering it as well. The motor
mounted in a vertical position is connected
to the propeller shaft by a worm gear and
is arranged for speed control without the
usual resistance and controller. A reverse
switch is used for reversing the direction
of rotation of the propeller.

It is claimed that two portable storage
cells of six volts each will drive a three-pas-
senger boat five miles per hour for six
hours. For greater speed and for larger
boats the number of cells in the battery must
be increased accordingly. The propeller
weighs 35 pounds and each battery of two
cells about 40 pounds.

ROW BOAT WITH PROPELLER ATTACHMENT

Seasoning Wood by Electrical Process

Seasoning wood is chiefly a matter of the
evaporation of the moisture, or sap. This
ordinarily takes considerable time, especially
with dense hard woods. A process of arti-

ficial seasoning has been devised in France
which greatly shortens the time required
for the work and, it is claimed, does a more
thorough job. A tank is filled with a solu-
tion containing ten per cent of borax and
five per cent of rosin. The timber to be sea-
soned is placed in the tank between two
lead plates. Electric current is then allowed
to flow between the plates, driving out the
sap and depositing the borax and rosin in

its place.
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Aerial Living Pictures

No matter how old some of them are in

their conception, the tableaux, or "living

pictures," as the Europeans have always

called them, never seem to lose their charm.

Every one who has an eye for the beautiful

enjoys the thrill of a handsome picture

posed by beautiful and appropriately cos-

tumed models. Some of the same statuesque

posings that delighted our grandparents are

still offered occasionally, for the changes

since their day have been confined almost

wholly to the methods of lighting the

tableaux. The old Bengal light or "red

fire" with its air-vitiating fumes and smoke,

yielded several decades ago to the calcium

lieht which in turn gave way before the

safer electric lamps.

Having thus attained the really artistic

lighting effects for which our grandfathers

groped in vain, the presenters of tableaux

are now trying to overcome the other limita-

tions which handicapped their predecessors.

Chief among these is the fact that living-

pictures have always meant poses on a

pedestal or support of some kind, a limita-

tion not felt by the artists whose master-

pieces have included many fine pictures of

both angels and mortals floating through

the aerial realms. To produce the same ef-

fect in a tableau, to snow the fair figures

floating high above the floor without any

supports for them, would mean a novel de-

sky framed in black in which the stars can

be seen softly blinking. For a moment these

stars grow brighter. Then they fade away

METHOD OF PROJECTING LIVING PICTURES

parture from the range of pictures to which

our forefathers had to confine themselves,

and one that would be appreciated by the

novelty-loving public.

Such is the "latest Parisian sensation"

now making the round of the vaudeville

stages. The curtain rises on a dimly lit

AERIAL LIVING PICTURE

as a beautiful figure appears in their stead,

apparently floating in the air and yet show-

ing by the free motion of its limbs that it

is not holding itself up by hidden supports.

After a minute or two the vision fades away

and the stars again twinkle brightly, only

to turn into another and equally charming

picture, each successive art gem being the

more remarkable because the model present-

ing it seems to be suspended in mid-air.

With the first picture a chorus of whispers

pervaded the audience: "It is only a paint-

ing." But when the supposed painting

smiles and moves in ways that show her

independent of any support, the impression

changes, and as the last picture fades away

there is a general questioning of "how did

they do it?" The answer is simple enough,

for instead of being in the vertical position

in which they were seen by the audience the

models were reclining on the floor of the

stage. A huge plate of glass, placed diagon-

ally just back of the drop, acted as a re-

flector whenever the lights were turned
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brightly on the models and settings placed
below the glass. When these lights were
turned off, the automatically flashed minia-
ture lamps in the background were seen
right through the glass ; but when the spot
lights were turned on the horizontal pic-
ture, this was mirrored in the glass so that
the twinkling stars would show only as a
faint setting for the suspended figure. In
changing from one picture to another, the
settings were arranged on the stage floor
beforehand and slid into place under the
glass plate, thus permitting the quick
changes which add to the charm of such
a gallery of living pictures.

Bullet-Pierced Cable from Mexican
Battlefield

In the battle of Juarez, Mexico, May 9,
10 and 11 of this year both General Ma-
dero and his opponent, General Navarro
made use of the telephone in directing

THE TELEPHONE IS IMPORTANT TO THE
SUBMARINE DIVER'S EQUIPMENT. BY ITS
AID HE IS IN CONSTANT COMMUNICATION
WITH THE MEN IN THE BOAT ABOVE WHO
REGULATE THE PRECIOUS AIR SUPPLY

EFFECT OF A RIFLE BALL ON A CABLE

their troops, cables being laid for the pur-
pose. During the engagement Madero
sent 116 messages and Navarro 74.
As in every day business, success was with
the side making the greater use of modern
devices. During this -engagement a shot
pierced one of the telephone cables the
picture showing the damage done, nearly
every one of the 50 pairs of wires being
severed.

The Respiration Calorimeter

Electricity is relied upon to do much of
the work in the experimental laboratories
of the United States Department of Agri-
culture, and special forms of apparatus are
constantly being invented to explore new
fields which might have remained closed
to science but for the aid of the magic cur-
rent. One of the latest and most interesting
of the investigating apparatus, dependent
upon electricity is the lately perfected res-
piration calorimeter. This apparatus was
devised by Uncle Sam's experts in nutrition
investigations and its purpose is the accu-
rate measurement of the in-come and out-go
of matter and energy in the body of man
and animals.

The respiration calorimeter is an instru-
ment of precision. It is an air-tight and
heat-tight chamber in which the subject re-

mains during the experiment, with acces-
sory apparatus for measuring and recording
the expenditure of energy and otherwise
obtaining the desired data. This compli-
cated apparatus is also equipped with de-
vices for maintaining a ventilating air cur-
rent

;
for removing and determining the
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amount of the products of respiration; for

supplying oxygen to the air current to re-

place' that withdrawn by the subject; and

for carrvmg from the chamber and measur-

ing the amount of heat liberated by the sub-

THE RESPIRATION CALORIMETER

iect as a result of muscular work, either

internal or external, which has been per-

formed.

The calorimeter evolved by the experts

of the Department of Agriculture and late-

ly installed in the Department's new build-

ing at Washington is of a size suitable

for experiments with man under a variety

'of conditions. The respiration chamber in

which a subject may be called upon to re-

main several days is 6 T
2 feet high and 6} 2

feet long by four feet wide. It is metal-

walled, having double walls, the inner one of

copper and the outer one of zinc. An open-

ing in the side, closed by plate glass that

is sealed in place during an experiment

serves as door and window. This window

is shown in the rear in the picture. The man

making the test sits on the stool on the

elevated platform. A telephone is provided

for communication between the subject in-

side and the investigator outside the appa-

ratus. The air in the air-tight chamber is

continually changed by means of an elec-

trically driven blower. *

To determine the temperature of the air

in the chamber electric resistance ther-

mometers are used, six resistance coils

ioined in series being distributed on the

walls of the chamber.

Between the inner or copper wall of the

chamber and the outer or zinc wall beyond

which is a layer of cork board is the tem-

perature-controlling apparatus. Here again

electricity is largely depended upon. Re-

sistance wire, which, when

a current of electricity is

passed through it. heats

the air in the confined

space, is carried on insu-

lators attached to the zinc.

To detect temperature dif-

ferences use is made of

thermo-electric elements

attached between the two

metal walls in such a way

that one end of the ele-

ment lies close to the cop-

per wall and the other lies

in the plane of the zinc

wall. There are 95 such

thermo-electric elements

scattered about the walls,

connected in series with

each other and with a deli-

cate galvanometer. Elec-

tric resistance thermometers are employed

to ascertain the body temperature of the

subject in the calorimeter, one being at-

tached to the surface of the body and an-

other introduced into the large intestine.

Telegraphing Round the World

The New York Times recently dispatched

a telegram of nine words round the world

to itself, a route of 28.613 miles; the cir-

cuit was completed in 16^ minutes, and

the message passed through sixteen relays.

The record is held by a message
^
sent

round the globe on the opening of the

Pacific Cable eleven years ago in 9J2 min-

utes, but on that occasion the route was

cleared in advance and all the operators

were standing by in readiness for the dis-

patch. The Times message, on the other

hand, was handled as a purely commercial

message. The route was everywhere north

of the
&
equator, passing through Honolulu.

Manila, Hong Kong, Singapore. Bombay,

Suez, Gibraltar and Fayal.

There is no other city with so many miles

of distributing street mains for central-sta-

tion electric service for light, heat and

power as Chicago. Illinois.
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Comparison of Thermometer Seales

In reading books of science or in taking-
temperature measurements one may meet
with three different thermometer scales,
the Fahrenheit, the. Centigrade and the
Reaumur, each of which is abbreviated in
print by the first letter of the name, as F.,
C, and R. The Fahrenheit scale is used

COMPARISON OF THERMOMETER SCALES

largely in engineering practice, the Centi-
grade in scientific works and by European
engineers, while the Reaumur thermom-
eter is common in Russia and in distiller-
ies and breweries.

To change a reading on one thermometer
to degrees of another scale is often confus-
ing. The accompanying comparison of
the three scales without going into mathe-
matics may make the relations clearer.
Choosing the two common points, the freez-
ing and boiling points, on all three scales
the illustration shows 180 scale divisions
on the Fahrenheit thermometer, ioo on the
Centigrade and 80 on the Reaumur between
these points, each division representing a
degree. The ratio of 180 to 100 (Fahren-
heit to Centigrade) is that of nine to five,
or 1 degree C in scale space equals 9-5 de-
gree F., hence to reduce Centigrade read-
ings to Fahrenheit use the formula:

F=t C+32
In a similar manner

C -! R
and

representing the reading in degrees that is
to be found in terms of the thermometer
scale indicated by the letter on the left.

Electrocutes Then Drowns Rodents

The extent to which inventors go to
place something new upon the market is
well shown in the accompanying illustra-
tion. This is not a model of a grain eleva-
tor, nor a doll house nor yet an amuse-
ment device for a summer park. It is

designed to exterminate the species Mus
by that quick and painless method, elec-
trocution. The common mouse and long
tailed rat are supposed to take pleasure in
climbing the little stairways, without a
thought that they' are climbing the golden
stairs to the rat heaven. Once at the top,
a tiny nibble and a big jolt does the rest,'
for at that moment a sort of trap door

R— * (F—32)
the letters at the riehi in each formula

FOR THE RAT WITH SUICIDAL INTENT. HE
REGISTERS HIS OWN DEATH

gives way and there is a splash, the lower
part of the trap containing water. If Mr.
Mouse comes from a family of sailors, a
pinch of salt added to the water will ma-
terially assist his shocked imagination in

believing that he is being swallowed up
by a briny wave. Every intelligent mouse
who travels to this' undiscovered place
from whose bourne no mouse returns, may
know how many have gone before, for a
tiny register clicks off and numbers in a
soulless way the drop of each unsuspect-
imr victim.
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High Transmission Towers

The accompanying illustration shows

the construction of the Public Service Elec-

tric Company's power transmission towers

at Coopers Creek, Camden, N. J.
These

towers have a height of 156 feet and a span

of 270 feet. The voltage of the current

Earthlight

Sunlight, moonlight and starlight are

familiar to every one, but earthlight, on the

other hand, is perhaps known only to the

scientists.

If the laymen be of an observant turn,

he may notice that after the sun is eighteen

or 20 degrees below the horizon, so that

twilight is no longer possible and the

stars are not especially bright and clear,

there will be a peculiarly greenish glow

about the whole circle of the horizon,

gradually falling off to absolute darkness

at the zenith.

This is earthlight. The observatory of

Groningen, in Holland, has made a report

on this light. According to the measure-

ments taken on luminous nights, using the

light of a star of the first magnitude as a

unit, the sky about the zenith has an illu-

mination in' a square degree varying from

.08 to .16 of whic_, only .02 is starlight,

the rest being earthlight—one of the most

mysterious of all electrical phenomena.

On the cloudiest nights, with no star

visible, this earthlight will make an appre-

ciable impression on a photographic plate

and at certain times it is as intense as

twilight.

The explanation is that it is a perma-

nent aurora not confined to any one sec-

tion of the heavens, but evenly diffused.

In the familiar aurora the green line of the

spectrum is always present and the same

characteristic is to be found in the earth-

light phenomenon.

GIANT TRANSMISSION TOWER AT
CAMDEN, N. J.

carried on these lines is 13,000 and the

number of wires 36.

The concrete foundations are placed on

timber piles and as Coopers Creek is a navi-

gable stream the War Department clear-

ance required is 130 feet above high water.

The crossing, showing in the illustration

was designed by Robert Duncan Coombs,

consulting engineer for the Public Service

Company.

Economy Bureau for Customers

The Xew York Edison Company has es-

tablished a new bureau to supervise the

use of electricity in large buildings with

the purpose of watching for and stopping

all wasteful use of current. The "econ-

omv men." as they are called, will see

among other things that lamps are not left

burning- except when needed, that carbon

lamps do not replace broken tungstens, will

make recommendations to a customer as to

the kind of lamp to use for his particular

need and will advise him how. if possible,

to reduce his light bills. Like all far.

sio-hted public service corporations this one

believes that what is best for the customer

in the long run is best for itself.



Little Transformers for Low Voltage
Lights

It is possible with a low tension or pres-
sure of say fourteen volts to employ cheap
and very durable metal filament lamps for
almost every purpose. Lamps of five can-
dle power and upwards may be employed
with economy, since the filaments of such
low-voltage lamps are thick and short and
being more heavily charged their light is
intensely white.

AA ith a view to making possible the
wider application of such lamps a German
firm has designed a complete line of tiny
transformers, "reductors" they call them
over there, which are cheap enough so that
one may be used with each individual lamp

~V
to reduce the ordinary line voltage to the
low-voltage needed for the operation of
the light. They are very compact and neat
in appearance and when screwed into the
socket just ahead of the lamp they appear
to be nothing more than a slight 'enlarge-
ment of the lamp base.

Each little transformer is provided with
a switch and when the light is snapped
out the transformer is also disconnected
from the circuit and there is consequently
no waste of current when the light is not
burning.

In addition to the types made for in-
dividual house lamps these transformers
are built in larger sizes for electroliers,
portable lamps, street lamps and even elec-
tric fans.

A NEW LINE OF LIGHTING FIXTURES WITH TRANSFORMERS ATTACHED



Ice Cream Made by Factory Methods

In large cities ice cream is made on a

large scale in factories devoted entirely to

this industry. To make and keep this food

wholesome and pure is a problem that has

taxed manufacturers and health officials

alike. With the installation of modern

equipment electricity as a motive power has

become one of the improving factors.

In a trip through a modern ice cream

plant like that of Collins Brothers, Chicago,

machine which heats and then cools it.

The cleanliness and whiteness of things

eveii to the men who care for the appara-

tus reminds one of the operating room in a

hospital.

The cream is now pumped into huge

metal tanks in a storage room so chilled

by artificial refrigeration that the piping

is heavily covered with a white frost.

Upon the inside of each tank is a mixer or

MIXING AND PASTEURIZING THE INGREDIENTS FOR ICE CREAM

we may follow the manufacturing process

from the time the sweet milk in ordinary

cans is deposited upon a concrete reced-

ing platform until it emerges as brick or

bulk ice cream ready for delivery.

From the can the milk is emptied into a

tank upon an upper floor and thereafter

handled entirely by piping and electrically

driven pumps.

Butter fat is first added to the milk. To

mix thoroughly the butter fat and milk,

special machines are employed which bring

the two together and force them under

pressure through very small openings. This

mixture then goes through a pasteurizing

"agitator;' A motor-driven shaft running

the length of the room operates the agita-

tors and keeps the cream in motion, thus

aiding in the cooling process. Each tank

in the storage room is connected by pipes

and pumps to 'tie mixing room.
^

Here

granulated sugar, and proper seasoning and

coloring are added to make the different

flavors. The cream is thoroughly stirred

all the time, and when the added ingre-

dients are well worked into it the cream is

let out through pipes to the floor below

where you see it running out of a box-

shaped metal tank through a spout and into

cvlindrical cans.
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The box-shaped tank contains pipes
through which cold brine circulates, thus
chilling the cream, which is further cooled
when these cans are placed in the freezing

room to await delivery by the familiar ice
cream wagon, to drug stores and ice cream
parlors. Ice cream for bricks is run into
pans the width and thickness of a brick.

MAKING ICE CREAM CONES

THE CREAM IS DRAWN FROM THE TANKS INTO CYLINDRICAL CANS
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Water tight covers are then placed over the

pans which are now put on racks in a room

made freezing cold by dripping brine which

soon chills the bricks to a solid condition.

The pans are then removed from the racks,

lowered for a moment into hot water when

the brick of cream comes out readily and

is cut into proper lengths.

Deft fingered girls immediately wrap

these bricks in wax paper and enclose them

in neat pasteboard boxes labeled with the

flavor, after which they are placed in a

dry chill room to await delivery.

A later idea but one now a part of the

ice cream manufacturer's business is the

making of ice cream cones. One might

infer from much that has been said and

written that the ice cream cone was ab-

solutely without cleanliness. But like all

other baked foods, the place where it is

made, the method of handling and the care

in packing are some of the things that make

it wholesome or otherwise.

The ice cream cone has come to stay and

is made in some factories with extreme at-

tention to purity and cleanliness and by

electrically driven machines that turn out

the cones without the touch of human hand

from dough to finished product. The ac-

companying picture shows a cone baking-

department where 500 cones per hour are

turned out by each machine.

The prepared dough made thin enough

to run is placed in the covered tank at the

left of each machine. A circular plate

made up of several waffle grids revolves

carrying the grids about in a circle. As

each grid reaches the side next to the dough

tank, the cover automatically lifts, a stop-

cock opens for an instant and just enough

liquid dough drops upon the grid to make

a cone. Then the cover drops slowly and

the next grid comes under the spout. Mean-

while the grids already supplied with dough

pass on around the circle and through a

gas-heated oven.

By the time the cones reach the attendant

who" is standing at the machine, they

are baked to a nice brown, the cover lifts.

and the attendant with a small pick re-

moves the cone and at the same time rolls

it into shape. The girls at the tables then

wrap each cone in paper ready to be packed

in pasteboard boxes for delivery, not again

to be handled until filled and placed in the

consumer's hands.

The Motor-Driven Flexotype

This office appliance, known as the Flex-

otype, is a machine for printing fac-simile

letters. When the motor is speeded up to

the fullest extent as many as 8,000 letters

may be run through in an hour.

A gravity typesetter enables a beginner

to compose or distribute the type in record

time. Flexible type forms instantly at-

tached to either the typesetter or the print-

THE FLEXOTYPE

ing machine provide a permanent and

portable medium for carrying as many let-

ters as may be desired, available for im-

mediate duplication in any quantity.

The printing machine, which is of the

rotary type and prints from a short im-

movable' inked ribbon, is automatically re-

inked at each impression, with practically

no supply cost.

For duplicating typewriting the machine

prints through a ribbon sixteen inches

long, which is fastened immovably over the

type, and is automatically re-inked at each

impression, resulting in a large number of

impressions from a comparatively small

and inexpensive ribbon. Special advan-

tages are claimed for this plan in the re-

duction of the cost of supplies, obtaining

uniform color through the longest letters

and on long and short lines, or throughout

a long run.
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Farmer Solves a Pumping Problem

A farmer started to build some expensive
farm buildings- for his home, and after the
foundations were in he tried to sink a well
but was not successful in securing water
which was suitable for domestic use. In a
field about one-fourth of a mile from his

sure becomes normal. The tank has a ca-
pacity of 2,500 gallons of water and requires
about two hours pumping per day to keep
it full. This installation is giving entire sat-
isfaction and requires practicaly no atten-
tion for its successful operation.

FARM MOTOR WHICH DOES THE PUMPING

new home was an abandoned well with good
water. He found out that he either had to
change the location of his home which he
did not like to do as his foundations were
in, or put in a pump with some arrange-
ments for getting the water from the old
well to his new place. He decided on the
latter plan, and as a transmission line from
which he could get electric service passed
within 100 yards of the old well, he at
once decided to install a
motor for power.
He had a small concrete

building erected and in-

stalled a two horse-power
motor belted to a single
plunger geared power
pump. This pumps the
water into a steel tank,
against air, up to a pres-
sure of 70 pounds per
square inch. The tank is

connected to his buildings
through a i^-inch pipe.

The pump is arranged
with an automatically con-
trolled device so made that
it will close the circuit

and start the motor when
the water drops to a cer-
tain predetermined pres-
sure in the tank, and stop
the motor when the pres-

Bringing the Tool to the Work

To bring the tool to the work rather than
the work to the tool has become common
practice. This is almost wholly due to the
utilization of electric power with the flexi-
bility of operation which it permits. Drill-
ing is an operation once so laboriously per-
formed with a hand ratchet, or else the
work had to be taken to a drill press. Now
the workman takes an aluminum encased
motor with drill attachment, and wherever
a lamp socket is available does the work
of five men with the old fashioned tools.

In one of the drawings is shown what is

called a portable electric shaft of the
"United States" type, for drilling. The
motor is hung up by a rope, or iron rod
and drives a flexible shaft to which the drill
is attached. The switch for starting the
motor is on the shaft right at the operator's
hand.

Sometimes, however, work is to be done
at a place where electric service is not
available. For such work manufacturers

PORTABLE ELECTRIC DRILL AND POWER PLANT
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PORTABLE ELECTRIC SHAFT WITH DRILLING
ATTACHMENT

have even gone so far . as to design small

portable power plants on wheels, consisting

of a gasoline engine driving a dynamo

which latter furnishes current for the motor

of the drill.

Street Indicator for Electric Cars

At the recent International Exposition

of Inventions held in St. Louis there was

exhibted a device known as the Cosmo-

politan Multiplex Signograph invented by

H. Alweis of St. Louis. It embodies a

modern system of automatic street and sta-

tion indication also a new system of street

car advertising. The names of streets and

the advertisements are put on a web, the

ends of which are fastened to opposite roll-

ers, this web to be unwound from one roll-

er and wound upon the other. As the car

is advancing upon its route, the circuit

closing device on the trolley pole will strike

its counterpart, which is put on the first

cross wire supporting the trolley wire that

is met after the crossing is passed, thereby

closing momentarily an electric circuit

coming from the wire that supplies cur-

STREET ANNOUNCER

CIRCUIT CLOSING DEVICE FOR STREET AN-

NOUNCER JUST BEFORE BEING OPERATED

rent to light the car. This current in pass-

ing through the circuit into the signo-

graph, energizes an electric magnet and

passes out through the ground wire. The

duty of this magnet is to release an auto-

matic switch, which turns on a separate

electric current into a small electric motor.

The motor is connected by suitable gearing

to the two web-carrying rollers each of

which can, by means of a lever, be thrown

in gear with" the motor, or cut out, as very

naturally when one roller is in gear with

the motor, the other must be running loose.

The further rotation of the motor due to

its attained momentum and its consequent

pull on the tape is taken care of by an in-

genious automatic brake, which forms part

of the motor.
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Thus it is that as the trolley pole, or
rather the circuit closer thereon, momen-
tarily closes the circuit from the power
wire with each contact with its counterpart
along the line, the magnet is energized,
thereby releasing the automatic switch,
which in turn works the motor, releasing
the automatic switch, which in turn shuts
off the current of the motor, thereby stop-
ping the movement of the web.

Electric Rail Grinder

An electric rail grinder of unique design
is being utilized by Mr. John Kerwin, su-

perintendent of tracks of the Detroit United
Railways for grinding rough track due to

the use of the cast weld. It was held
that the process of welding had softened
the ends of the rails and that the "cupping"
which took place was due to this condition.
To overcome this, a water jacket was
placed on the head of the rail during the
process of welding but even with the use
of the water-jacket the rails continued to

"cup" at the joints. It was finally decided
that the welding caused a ridge to form on
the working surface of the rail and that it

was the dropping of the cars off of the

ridge which caused the "cupping."

For grinding the rails, this electrically
operated rail grinder was designed, and
consists of a portable, self-propelled car
which operates emery grinders, mounted on
a sliding carriage. This carriage may be
adjusted automatically or by hand to con-
trol the position of the emery wheels so
they will take from the head of the rail
cuts of required length and depth for the
purpose of obtaining a perfectly smooth
tractive surface.

The grinder is entirely automatic in its

action, requiring the services of but one
man to operate it.

Warm or Cold Air From the Window

There is always a wide difference as to

comfort between the ordinary ventilation
provided by opening doors and windows and
the comparatively inexpensive means pro-
vided by the electric fan.

Quite out of the ordinary for a small
equipment, the ventilator here illustrated is

arranged to heat or cool, as desired, the
fresh air supply. The ventilator is placed
on the window ledge on the interior of the

building, the only necessary change being

SSSSffiSSBSffiSSSS
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ELECTRIC RAIL GRINDER
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that a ventilator board is

placed in the window

frame with holes cut to

correspond with the inlet

and outlet holes in the

cabinet of the ventilator.

The device consists of a

neat enclosing case con-

taining an intake fan (I)

for pure air, an exhaust

fan (E) for the removal

of impure air, both fans

being enclosed in alumi-

num cases and direct-con-

nected to the shaft of

the motor (M). The entering pure air

may be either heated or cooled by simply

placing ice or an electrical heating element

in the compartment (A), which consists of

ducts through which the entering air passes.

Moist warm air may also be obtained by

placing the "heater," which is provided for

that purpose in compartment (A), in a pan

filled with water. Different degrees of tem-

perature may be given the air by closing or

opening switches connected with the heat-

ing element and placed conveniently upon

the outside of the case.

The motor requires one ampere at 125

volts, so that it may be connected with

safety to the ordinary lamp socket, but if

the heater is used, a separate circuit is nec-

essary as a maximum current of 6>4 am-

peres may be taken.

WINDOW VENTILATOR

Converting Waste Into Fuel

Sawdust, shavings and the fibrous waste

from cane-sugar manufacturing are con-

verted into firewood by the machine shown

in this photograph. The power is an elec-

tric motor. The fuel is in the shape of

stove-wood when it emerges from the ma-

chine, being cylindrical and three inches in

diameter. It is exceedingly hard, as it is

compressed with a force of from 30 to

80 tons, the pressure varying according to

the material used. No oil or sticky ma-

terial is used to hold the particles together,

FUEL BRIOUETTING MACHINE AND SOME OF ITS PRODUCT
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although the ends are dipped in rosin when
finished to prevent flaking. The secret of
the cohesion, a cord of hemp which runs
through the center of the cylinder, is an
original idea. This machine has a capacity
of five tons a day, and the cost of opera-
tion is slight, while the profits are great, as
it makes a valuable by-product from the
refuse of saw mills, woodworking estab-
lishments and cane-sugar factories. It is

in successful operation in Los Angeles, Cal.

High Power Pump Runs on Four
Tumblers

An electrically operated pump, running
under a pressure of 40 pounds and with a
speed of 45 revolutions per minute of the

cam shaft, is in daily operation while sup-
ported by four tumblers, which in turn rest

9
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PUMP RUNNING ON FOUR TUMBLERS

upon a wooden trestle. This is a practical

demonstration of the steadiness of a pump
which is perfectly balanced and non-pulsat-
ing. There is no movement perceptible in

the water in the drinking glasses, although
during the eight minute exposure of the
photographic plate, the pump was deliver-
ing water at the rate of 75 gallons per
minute.

Water Bottle Heated by an
Incandescent Lamp

The ordinary hot water bottle is a nui-
sance. When first applied it is too hot, five
minutes afterwards it is too cold. To be
able to apply heat to the water after the
bottle is in position and to regulate the tem-

WATER BOTTLE HEATED BY A LAMP

perature to any degree desired would be an
ideal condition. The Kunz electric self-
heating water bottle permits of just such
regulation.

The odd thing about this device is that the
heat is developed by an. incandescent lamp
within a tube inserted in the bottle through
a water-tight collar. A lamp is popularly
supposed to give light only, but in reality
most of the energy put into a lamp gets
away as heat. An incandescent lamp may
not get very hot when exposed to the air,

but confine it so that the heat cannot be
radiated and it gets intensely hot. So in
the case of this bottle almost all of the
energy liberated in the lamp passes directly
into the water as heat and this heat may be
readily regulated by turning the lamp on
and off.
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Poster Display Machine

One of the new devices for advertising

is a machine which displays behind the

glass front of a cabinet, sheets or posters

upon which advertisements or pictures are

printed. The sheets are mounted upon a

revolving cylinder run by an electric motor.

From 20 to 120 sheets, according to the

size of the machine, may be attached to

the cylinder which slowly turns, releasing

one sheet after another while a fan blows

just enough air against each sheet to turn

it over to the front of the case.

The machine illustrated holds 50 sheets

10 by 16 inches. The device is suitable

for windows and is lighted for night service

and can be used wherever electricity is

available.

Ventilating a Yacht

William G. Coxe, Wilmington, Del., owns

a splendidly equipped private yacht. The

quarters in any yacht, however, are neces-

sarily somewhat narrow and it is not al-

ways easy to ventilate them. Mr. Coxe

was able to overcome this difficulty by

using a portable electric fan blower as

shown in the cut.

The distinguishing feature of this par-

ticular electric fan resides in its blast wheel

or runner. This is of drum form, with a

BACK VIEW OF POSTER DISPLAY MACHINE

large inlet chamber, enclosed by numerous

blades, which are very long, but narrow,

and are curved forward. It is a kinetic

fan and a characteristic feature is that the

air leaves the blades at a higher velocity

than the top speed of the fan wheel.

INTERIOR OF A YACHT WITH PORTABLE VENTILATING FAN



Electrical Men of the Times

WILLIAM H. MERRILL

William H. Merrill, the popular manager
of the Underwriters' Laboratories and pres-
ident of the National Fire Protection As-
sociation, has acquired international promi-
nence by reason of his valuable service in
behalf of up-to-date fire protection engi-
neering.

He was born in New
York in December,
1868, and graduated
from the Massachu-
setts Institute of Tech-
nology in 1889. At the

conclusion of his insti-

tute course he entered

the service of the Bos-
ton Board of Fire Un-
derwriters in the ca-

pacity of chief elec-

trical inspector, and
came to Chicago in

1893, joining the staff

of the Chicago Under-
writers' Association in

the capacity of elec-

trician and without
severing this connection, he entered the
service of The (Western Insurance) Union
in 1894, organizing the old Underwriting
Bureau of Fire Protection Engineering.
Mr. Merrill assisted in the organization

of the Electrical Committee of the Under-
writers' National Electric Association and
participated in the conference which cre-
ated the National Electrical Code.
His efficient service as secretary and

treasurer of the National Fire Protection
Association was an epoch making period in

the history of that organization.

His wonderful executive ability and
genius for organization began to "display

itself immediately upon his arrival in Chi-
cago. The problems confronting him may
well be appreciated when it is known that
the standard for wiring, which prevailed in

the West at that time, permitted the use of
all sorts of defective material and devices
which were common in those days. Mr.
Merrill seemed to know intuitively what
to do and at once devoted his attention to

the bringing of the Municipal Department
of Chicago up to standard and eventually
secured the promise of its co-operation in
the work of establishing a reasonably safe
standard for electrical wiring and appa-
ratus. As might be expected, the new wir-

ing rules met with
considerable opposition

on the part of local

electricians, some of

the old time electrical

inspectors and a num-
ber of insurance
agents, especially those

having in charge the

insurance on buildings

defectively wire d,

which necessitated the

expenditure of consid-

erable money to make
the electrical equip-

ment safe. The owners
of these buildings

scouted the idea that

danger existed because
no trouble had devel-

oped from defective wiring in their immedi-
ate property.

In order to meet this opposition squarely
and effectively Mr. Merrill conceived the
idea of gathering from all parts of the
country accounts of fires of electrical

origin. These he published at his own ex-
pense. Bureaus desiring copies for use in

the field outside of Chicago were charged
a nominal sum to cover cost of printing.
Later the cost of publication was defrayed
by The (Western Insurance) Union and
still later by the National Board of Fire
Underwriters. These reports proved to be
the most powerful of campaign documents
and greatly assisted the crusade against the
electrical hazard.

Among the early undertakings of im-
portance requiring Mr. Merrill's attention
upon his arrival in Chicago was the elec-

trical hazard in the buildings comprising
the World's Columbian Exposition and his

work in this connection probably saved
many lives and large property values.
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The phenomenal record Chicago has

made in the work of reducing its electrical

fire loss makes the origin of the work of

considerable interest. Mr. Merrill early

appreciated that one man could not expect

to make reasonably good progress in han-

dling the problems which confronted the

electrical department covering such a large

field as Chicago and Cook County and the

regular building inspectors of the Chicago

Underwriters' Association were detailed to

assist him and were instructed by him in

the art of electrical inspection insofar as

it related to the serious electrical hazards.

The training of these. men consisted of lec-

tures with practical demonstrations cover-

ing the detection of dangerous wiring and

apparatus, together with the application of

the proper safeguards.

In 1894 while the work was at its height,

Mr. Merrill organized a laboratory under

the' joint auspices of The (Western Insur-

ance) Union and the Chicago Underwrit-

ers' Association. Originally the work of

this laboratory was limited to the investiga-

tion of the hazards contained in electrical

material and fittings, and was a distinct

success from the first, being speedily recog-

nized by all departments in the United

States. While carrying on this work Mr.

Merrill prepared and circulated a number

of highly prized pamphlets covering im-

portant phases of the electrical hazards.

The laboratory equipment in these days

was of the most meager character, and con-

sisted largely of a work bench, two elec-

trical instruments, a comparatively small

amount of apparatus which was built by

laboratory employees, together with a

three-wire service composed of No. 6 B. &

S. gauge conductors bringing current from

the Chicago Edison Company's street main

to the test rack. It is almost impossible

to believe that the well equipped buildings

now occupied by the Laboratories could

possibly have sprung from such modest be-

ginnings within so short a period of time.

and it is especially remarkable that its work

should be extended to cover such a large

variety of subjects.

The laboratory had scarcely been organ-

ized when Mr. Merrill conceived the idea

of bringing to the attention of the munici-

palities in the central western district of the

United States the necessity for, and value

of, municipal control of the electrical haz-

ards. We are all familiar with the tre-

mendous success of this movement, and

are surprised that this service did not from

the first appeal to the citizenship in gen-

eral as a natural municipal function in-

stead of being looked upon with suspicion

and reluctantly adopted.

Mr. Merrill's service in behalf of the re-

duction of the fire waste has always been

characterized by rare initiative, a great

capacity for hard work and a special genius

for organization. His management of the

laboratories has been exceedingly wise and

the work of enlarging its scope has been

carried on with wonderful foresight. The

prudence with which he has always used

the great power, which has from the first

been placed in his hands and which has

been constantly increased, distinguishes him

as one of the great leaders of men.

It will be at once apparent that this tre-

mendous work would be too much for one

man to attempt single handed, and as the

demands upon his time increased it be-

came necessary for him to delegate the de-

tailed execution of his plans to others, and

in the matter of selecting these men he has

displayed a wonderful sagacity and is sel-

dom deceived. A prominent engineer, fa-

miliar with these undertakings, once re-

marked, "Merrill has the faculty of sur-

rounding himself with good men." He

possesses the rare faculty of inspiring his

associates with his own enthusiasm for the

work he has entrusted to them and has

seldom been disappointed by results. The

wisdom with which he has handled men

both in his employ and those with whom
he has had business relations has charac-

terized him as a natural leader.

Mr. Merrill possesses an unusual sense

of proportion and avoids trifles. He is thor-

oughly impartial and he has the faculty of

promptly relinquishing views which are not

borne out by facts. He is extremely thor-

ough and exhaustive in the handling of

problems and strives to keep prominently

in view the practical features. In spite of

the engrossing character of his work he has

a neverfailing sense of humor which has

served him well in many a crisis. The

early newspaper experience gained during

his college days has made him master of

the art of expression and his letters are

brilliant examples of the direct, lucid, com-

prehensive and graceful style he possesses.
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Mrs. Fitzgerrell Organizes the Elektron
By GRACE T. HADLEY

"I declare it is perfectly dreadful the
way the modern woman is being talked
about and written about," remarked Mrs.
Fitzgerrell, laying aside a copy of Any-
body's Magazine.

'What's the matter now?" inquired Mr.
Fitzgerrell, looking from the pages of a
golf magazine, which he
was perusing.

"Well, here's an article

criticising the sweet wom-
an of today who drops
a plugged, non-negotia-
ble nickel into the slot

machine of life and draws
out an automobile and
many other good things

without working for

them."

"H-m-m-m," said Mr.
Fitzgerrell, his eyes upon
the golf book.

"Then there was Philip

Gilbert Hamerton who
criticised women for their

'total lack of accuracy in

their mental habits' and
who declared that this

was and is still proving
to the immense majority of women an un-
surmountable impediment to culture—are
you listening, darl ?" Mr. Fitzgerrell laid
down his book.

"I'm all attention, Marian," he said.

''Well," continued Mrs. Fitzgerrell,
"Hamerton said that it is the absence of
intellectual initiative which causes the great
ignorance of women. What they have been
well taught—that they know—but they will
not increase their stores of knowledge."

What's the

inquired M

"What else did he say?" asked Mr. Fitz-
gerrell, with interest.

"He said what they will not do is to hunt
up matter unaided and get an accurate
answer by dint of an independent investiea-
tion."

S

Well, they don't," commented Mr. Fitz-
gerrell.

"There is Madame Cu-
rie who has made some
wonderful experiments
with radium," said Mrs.
Fitzgerrell, severely. "Be-
sides the help she gave
her husband, she is a fine

chemist herself."

"Oh, I beg your par-
don," said Mr. Fitzger-
rell, properly subdued.
"The worst thing Ham-

erton said about women
was this," continued Mrs.
Fitzgerrell. "They are
like perfect billiard balls

upon a perfect table,

which stop when no
longer impelled, wherever
they may be."

"Now if he had only
said golf balls !" exclaimed Mr. Fitzgerrell.

'You are positively frivolous, Francis,
and I won't say anything more," declared
Mrs. Fitzgerrell.

"Please continue, Marian," urged Mr.
Fitzgerrell. 'T assure you I am deeply in-

terested, only don't get beyond my depth."
"Well," remarked his wife somewhat

mollified. "I thought I would undertake
to disprove some of Mr. Hamerton's state-
ments."

matter now?"
r. Fitzgerrell
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"My goodness, Marian," exclaimed Mr.

Fitzgerrell, "don't do anything rash!"

"Hamerton said that the absence ot in-

vestigating and discovering tendencies in

women confirmed by the extreme rarity of

inventions due to women, even in the things

which interest and concern them, was evi-

denced by the invention of the stocking

loom and' sewing machine by men and

brought to practical efficiency by masculine

energy and perseverance."

'"What do you propose to do about it?

"I propose to organize a club to be known

as the Elektron, which is the Greek word

for amber, and the word from which elec-

tricity is derived."

•'Fine idea," commented Mr. Fitzgerrell.

"Electricity is a great subject. Now let me

see—what is electricity any way? Would

you mind defining it?" he asked

twinkle in his eye.

with

disturbance of the

Mrs. Fitzgerrell,

should have

And ether is

ered about the table in Mrs. Fitzgerrell's

library. They were all interested to know

what their hostess had in store for them in

the way of a novel entertainment. The

table was littered with silk remnants,

threads and yarn ravellings, cotton batting,

leaf foil, a tumbler, a glass tube and rod.

Mrs. Fitzgerrell seated herself at the

head of the table and after calling the

meeting to order, remarked

:

"You have been asked to gather here to

consider something of importance, namely,

the organization of a club for original re-

"Electricity is a

ether," responded

promptly.

"Why, yes, of course—

I

known that. It is so simple.

—let me think—I read something very pro-

found in regard to ether, only the other

day. Oh, yes, I recall it now. It is this,

'Light travels 186,000 miles per second

through the ether, but gossip can give it a

handicap and then beat it."

"You may jest as much as you like, but

I am perfectly serious," announced Mrs.

Fitzgerrell, with dignity, "and I shall go

ahead and organize The Elektron. a club

for original research."

"My dear, you are at liberty to do what-

ever you wish," said Mr. Fitzgerrell. earn-

estly, "and I am sure it will prove to be

at least an interesting experiment."

The next day Mrs. Fitzgerrell sent out

cards to about 25 women of her acquaint-

ance inviting them to meet in her library

the following Thursday afternoon. The

cards stated that the object of the meeting

was the organization of The Elektron, a

club for original and experimental research.

Among those who received cards were

Mesdames McGinnis, Flannerty and Wat-

son. Mrs. Fitzgerrell hesitated at first

about sending them cards, but upon reflec-

tion she wisely concluded that before they

made bridge a life calling, it might be well

to interest them in The Elektron. On
Thursdav afternoon about 20 ladies gath-

"I have asked a question of Nature—it has

been answered by the law of gravity."

search. You are well aware of a few

everyday happenings. You have doubtless

noticed when combing your hair on a cold

morning how it snaps and sparkles. You

have, I daresay, been much annoyed by lint

staking persistently to one's dress, when

one has tried just as persistently to brush

it off. You wiil remember how, as children,

we slipped the cat into a dark closet and

stroked her back vigorously to see the tiny

flashes of fire. These are natural phenom-

ena. All objects behave in a certain way

under certain circumstances. This behavior

is the result of law. There are several

ways in which we can find out why they

behave in this manner. For instance. I

drop this ball to the floor. It falls. I have

performed an experiment. I have asked a

question of Nature—and it has been an-

swered by the law of gravity.
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"How very interesting!" exclaimed the
ladies.

"Now," continued Mrs. Fitzgerrell, "on
this table I have a number of objects. They
lie here quietly. Nothing happens. We do
not notice any kind of phenomena, but I

rub this glass tube with this little silk pad.
On the reversed tumbler I place some

"Oh, may we play?" she besought.

threads, leaving the ends dangling. Now I

rub the glass tube briskly again, then hold
it near the threads and now tell me wtoat

happens !"

'The threads are attracted," cried the

ladies.

"Just so," said Mrs. Fitzgerrell, elated

with her success. "Similar experiments
were performed for ages without any defi-

nite result. It was noticed long ago that

if a substance like amber was rubbed, it

would attract light bodies to it. But no one
could explain why. The phenomena is due
to what we call electricity. These experi-

ments were first performed with yellow am-
ber or electron, hence the origin of our
word electricity."

"Oh," exclaimed Mrs. McGinnis, "I have
a beautiful amber necklace. Mr. McGinnis
gave me for Christmas, but I never wear
it. You know I wanted pearls and I was
so disappointed when "

"We have in our homes," ran on Mrs.
Fitzgerrell, "many conveniences which we
accept as a matter of fact, when in truth

we know little or nothing of their

operation. There is the telephone
for instance "

"Oh," cried Mrs. Flannerty, "I
don't know as I thoroughly under-
stand the telephone, but I think I

can explain it. You see it is some-
thing like this. If I were to take
Spitfire and stretch her out until she
reached to Mrs. McGinnis' house
and then if I stepped on one end,

she would meow at the other
end."

There was a sudden outburst of
laughter. Mrs. Flannerty looked
surprised and then puzzled, then
she flushed a rosy red. Mrs. Fitz-

gerrell tactfully touched a bell and
instantly several maids entered
with tea tables. The ladies arose
as if by magic and grouped them-
selves about the tables. They
were soon sipping fragrant tea and
nibbling Mosaic sandwiches and
every woman present was asking
for the recipe. Mrs. Fitzgerrell in

looking for a pencil and notebook
in which to jot down instructions,

opened a drawer of the library ta-

ble and accidentally disclosed to

view several decks of cards. In-

stantly Mrs. McGinnis pounced upon them.
"Oh, may we play?" she besought Mrs.

Fitzgerrell with appealing eyes. Mrs. Fitz-

gerrell. glanced about at the other guests.

All the faces held a similar appeal. She
could not refuse. The scientific ground un-
der Mrs. Fitzgerrell's feet gave signs of

unsteadiness.

"But," she protested, "I thought this was
to be a club for scientific research

"

"There's a lot of scientific work in

bridge," remarked Mrs. Norman Van Ess,

"if you play it right." There was a chorus
of approval on all sides. The different

decks were being rapidly passed from hand
to hand. ' Mrs. Fitzgerrell made a last des-

perate effort to save The Elektron.
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"At the next meeting of The Elektron
,"

she said, lifting her voice above the swish

of the cards and the hum of other voices,

"the luminous efficiency of the incandescent

lamp will be considered." Mrs. Norman

Van Ess reached forth a jeweled hand and

pulled Mrs. Fitzgerrell into a chair beside

the table but the hostess still had a trump .

card to play.

"The new illuminating engineer of the

Consolidated Light & Power Co. will de-

liver the address. I understand he is hand-

some and eligible
"

"In that case I make it hearts," said Mrs.

Van Ess gathering up her cards with a

graceful sweep.

"Partner," enquired Miss Lindsey, the

heiress, "may I play to a heart?"

"Pray do!" said Mrs. Fitzgerrell.

Teaching Electric Cookery in Public Schools

By ALBERT SCHEIBLE

Those who have never had the good for-

tune to visit some of the thriving mining

towns of the West are apt to think of such

places as rather primitive in their civic and

educational development, as cities in which

the picturesque crudeness of frontier life

must be strongly in evidence. They forget

that the very progressiveness which has led

some of the best young blood of the East

to pioneering in the mineral districts will

also show itself in the readiness with which

the communities are led by these same men

to take up the most advanced ideas in the

various lines of civic activity. Indeed,

thanks to this freedom from the conven-

tional methods which are still handicapping

most of the older communities, many a

western city is able to show a standard of

progress for which the older towns may well

envy it.

For instance, among the gold mining cen-

ters of southwestern Colorado is Telluride,

a city barely 30 years old and yet one in

which the local superintendent of schools

publicly asserts that "while the district

would not be classed as rich, still funds

THE HIGH SCHOOL BUILDING AT TELLURIDE, COLO.
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DOMESTIC SCIENCE LABORATORY

for the spread and maintenance of the

schools are available at all times and ade-
quate for all needs." To have ample funds
available not onlv for the maintaining of

existing schools, but also for taking- care of

their growth in a thriving city is a situation

of which too few American cities can boast.

But Telluride does even more. It not
only commands funds which are adequate
when carefully used by a businesslike school

board, but also has educational leaders who
are fully abreast of the times and ready to

undertake any forward step that promises
to bring good returns, .even if precedents
for the same are not to be found among the

older cities.

Yet this progressiveness is not a rash one,

and when the Telluride Board of Education
voted 2y2 years ago to equip its schools for

the teaching of domestic science, this was
done only after a careful study of its con-

stituency. There, as in many other cities

of both the East and the West, the pupils
are largely the children of immigrants,
who themselves are unfamiliar with the
American standards of living and house-
keeping. The records showed that a large
share of the girls are compelled to leave
school before completing the High School
or even the Grammar School. Unless their
previous school training included cooking,
sewing and the household arts, they would
be forced into active life without the most
important preparation needed for their
future welfare. To meet this lack, instruc-
tion in the needed branches was introduced
into both the elementary and the High
Schools, cooking being taught in the sixth
and eighth grades of the Grammar School
and in two grades of the High School.
When it came to equipping the domestic

science rooms, the choice lay between the
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familiar coal ranges and the comparatively

untried electric stoves, for no gas was avail-

able and gasoline was promptly barred as

too dangerous. In spite of misgivings on

the part of some, the electric equipment was

adopted, and during the past two years it

has pleasantly surprised even those who had

questioned the wisdom of introducing it.

Instead of obliging the pupils to crowd

around hot ranges in which the rate of heat-

ing depended to a large extent on the wind

and weather, the use of electric devices left

the girls plenty of room for their work, as

enhanced by the electric range at one end

of the room, which provides the ovens,

grids, broilers, double boilers, toasters, fry-

ing pans, coffee percolator, chafing dish,

waffle iron, flat iron and a ten-gallon water

heater. All of these are arranged so that

they can be instantly connected to the cir-

cuits when needed, and as none are heated

when not in service, their use has shown a

decided saving in cost over that of similar

cooking on coal ranges.

But aside from the saving in fuel, the

adoption of electricity has been most im-

ELECTRIC RANGE AT THE TELLTJRIDE HIGH SCHOOL

each one could attach her cooking utensils

separately and regulate the heat to suit her

particular need. Most of the practice in

cookery is gotten by the girls at long tables,

having drawers and cupboards for five on

each side. Switches and plugs on an ele-

vated shelf allow for attaching the eight-

inch electric disk stoves, each of which

serves for two girls working on opposite

sides of the table. A heat regulating switch

at each stove makes it easy to control the

heat to the exact amount needed for the

purpose in hand, and the general attractive-

ness of the whole outfit makes an appeal

which could never come from any coal or

gas-heated equipment. This charm is further

portant in making the cookery lessons so

pleasant and the kitchen practice so con-

genial as to dispel the common impression

that cooking means disagreeable drudgery.

The cool, cleanly and always attractive elec-

tric equipment has entirely changed the at-

titude of the girls towards kitchen work

and has led them to take a keen interest in

what they would otherwise have grown to

despise. Even if gas had 'been available,

there would have been vitiated and usually

overheated air, and the girls would have

been obliged to stoop before or over the

stoves for much of their practice work. Now

the school kitchens are cool even on warm

days, and the utensils can be used where
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no kneeling or stooping is needed for get-

ting at them. Besides, there is no scour-

ing of smoky or sooty dishes, no cleaning

up of a mussy stove and no spoiling of food.

In wiring the High School building for

electricity, this was also introduced into the

manual training rooms, where the use of

motors does away with the unsightly over-

head belting and shafting. But the more
pronounced success was that scored in the

domestic science rooms regarding which
the superintendent of the Telluride public

schools, Mr. J. A. Sexton, recently wrote:
"Our installation here is a source of genuine
pride and satisfaction, and were the ques-

tion of installation up for consideration

now, there would not be a dissenting vote

in the matter of the installation of electrical

cooking utensils."

Stop Treadling the Sewing Machine

It is not necessary to run your sewing
machine by foot power even though the
house is not wired for electricity. The

Clothes Dried Indoors

It is not necessary any more to hang the

family washing out on the line to dry. A
dryer installed in the basement and heated
by electricity is one of the latest laundry
devices.

In cities where houses are built close to-

gether with a porch on the alley instead of

a yard, and with dust and dirt from
everywhere blowing on and specking the

clothes, an electrically

heated dryer is a most use-

ful thing.

The Chicago dryer is

built of galvanized iron and
fitted with racks, which are

drawn out while the clothes

are hung on the rods. When
one rack is full it is pushed
into the dryer and another

is pulled out and filled. Un-
derneath are electric heat-

ers which are turned on by
switches mounted on the

dryer.

Though made of galvan-

ized iron the equipment is

also built and finished in

polished brass or nickel

plate, making its appear-

ance such that it may be

placed in the most ele-

gantly furnished home
without looking at all out
of place.

SEWING MACHINE DRIVEN BY BATTERY
MOTOR

Electra storage battery and motor here il-

lustrated can be readily attached to the
machine, thus doing away with the labori-

ous foot work. The battery will need
charging about every two or three weeks.

ELECTRIC CLOTHES DRIER



A Home Made Searchlight

If, wishing some amusement and finding

himself with nothing to do a boy can easily

make a small searchlight providing he has

a few tools and some knowledge of me-

chanics.

The light shown in the drawing was

made as follows : The case was constructed

of 5-16 inch wood, eight sided, ten inches m
length and about the same in diameter with

one* section slotted i
1/? by 5 inches. A back

rights are securely fastened to one disk

and tripod legs to' the other; the uprights

also have pivots for swinging the light.

In this way the lamp may be swung up,

down and from side to side.

The carbon feed is next and it might be

well to say that the more care taken in

making the better the operation. Three

strips of wood about i
l
2 by 6 inches and

c-16 thick are tongued and grooved, one

S/lver Glass

Reflector

A
Carbon Feeder

v37

REGULA TING Bl CK

Insulated W/re

WaterProof
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Jal t or Aciduated
Water
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SHOWING CONSTRUCTION OF A HOME MADE SEARCHLIGHT

which is made of the same wood is hinged

to the case and in the center a hole is bored

large enough to admit the metal end of a

silvered glass lamp reflector.

The stand for the light is simply two

disks of wood slightly separated by wash-

ers and pivoted in the center. Two up-

piece having a tongue on both edges while

the others are grooved only on one edge.

The grooved pieces are fastened together^ at

both
&
ends by cross strips and just far

enough apart to allow the middle strip to

slip easily between them. Plane off
_

the

middle strip enough to eliminate any fric-
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tion between it and the cross pieces. A
rod of either iron or brass about seven
inches long and yA inch in diameter is

< threaded for about half its length and' a
knob attached to the end. Between the
handle and the threaded portion it passes
through a hole in one of the cross pieces.
A ^4-inch nut is then fastened to the cen-

tral section and the rod screwed through.
When the handle is turned it will move
the strip either backward or forward. ' One
of the brass carbon holders is fastened to
one of the outside strips while the smaller
carbon is attached to the central piece.
Connecting wires can then be attached to
the holders.

The lamp is connected in the usual way
with a rheostat in series and if alternating
current is used the large front carbon
should be cored.

Small points in the construction I have
omitted as they are easily solved.- The di-
mensions are approximate.

A searchlight of this kind may seem
rather crude to many but the one I con-
structed could easily be seen several miles
and it was of the same size as the one des-
cribed.

product of the students of the School of
Engineering of Milwaukee.

In its operation advantage is taken of
the transmission of energy waves through
the ether. An electrical discharge is pro-
duced as in ordinary wireless telegraphyA coherer on the airship gathers these en-
ergy waves and records each oscillation as
received. The coherer through its attend-
ant local circuit and relays then brings
about the operation of the following fea-
tures installed on the ship: First the
whistle sounds the signal for the 'com-
mencement of operations ; second, the pro-
peller is set in motion and when the ship
is under way the electric bell and electric
lights are operated; next the flag on the
flagstaff is unfurled, and lastly the cannon
discharged, after which any of the opera-
tions may be performed at will.

Wireless Operated Airship

This wireless operated airship was a
prominent feature of the Merchants and
Manufacturers' Industrial Exposition held
in Milwaukee, September 2 to 12. It is the

How Silk Equalizes Temperature

It is known to everybody that silk is
electrified by friction. Acting upon the sug-
gestion thus furnished, a French savant
Monsieur Henry, has made experiments
that show that the electrification of the air
enclosed in a tissue of silk produces a cir-
culation of its particles which tends to
equalize the temperature. A similar effect
is observable in wool, and hence the superi-
ority of silk and wool for garments intended
to protect the body against vicissitudes of
climate.

WIRELESS OPERATED AIRSHIP



LEAD PENCIL ELECTRODES
By A. A. SOMERVILLE

.Furnace electrodes frequently consist of

carbon rods, and if there is a short gap be-

tween them forming a break in the circuit

the current jumps across that gap, forming

an "arc." The "arc" is so called on account

of the curved shape taken on by the lighted

area. There is a big resistance to the flow

of current right at the arc, so that a great

*

amount of heat is generated here at the

sharpened as if they were to be used for

the usual purpose of writing. Then a small

notch is cut in one side of each pencil, lay-

ing the lead bare at a position about two

inches from the sharpened end. A small

copper wire is wound around the pencil and

into this notch, thereby making contact with

the exposed lead or graphite. By means of

these small wires the pencils are connected

A LITTLE ELECTRIC WELDER MADE FROM LEAD PENCILS

expense of electrical energy, and as a result

of the large amount of heat liberated in a

small space, that area attains a very high

temperature.

. As large electrodes- are needed for use in

furnaces where great masses of metal are

to be melted, so small electrodes are adapted

to finer or more delicate work. For in-

stance, if two very fine wires, smaller than

ordinary pins, or the size of a hair, are to

be fused together by means of an electric

arc, then very small terminals must be used

to lead the current to the place where it

jumps across the gap, or forms the heating

a arc

The lead or graphite in a lead pencil is a

form of carbon. In reality it is a sort of

composition matter consisting of graphite

and some kind of clay or binding agent used

to make the particles of graphite adhere

when moulded into a long stick or rod of

a suitable size to use in a lead pencil. This

composition material, however, does not

melt easily, and conducts electricity, so it

may be used the same as a stick of carbon

for an electrode.

Two ordinary lead pencils costing only a

cent apiece may be used. They are first

to larger wires, which in turn are connected

to a switchboard or source of electric cur-

rent supply. At some place in the circuit

there should be a resistance to prevent short

circuiting and also to control the strength of

the current. As the wooden sheath on the

pencils offers sufficient insulation they may

be picked up, one in either hand, and no

electrical effect will be felt by the person so

doing If the pointed tips are touched to-

gether a fine little arc will be formed not

much larger than the tips of the pencils

themselves. The temperature of this arc

however, is such that the fine wires or small

quantities of metal- may be melted readily.

These little lead pencil arcs may be^used

to fuse very small gold or silver wires or

platinum thermometers or wires for tung-

sten or tantalum lamps. The bead or glob-

ule of molten metal formed, on the end of a

fine wire need be no larger than a small-

sized grain of sand.

As a result of the weighing frauds in the

customs house of New York last year the

government has just placed electrical weigh-

ing machines in the customs houses of New

York and Boston.
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Miniature Alternating Current Motor
By A. L. MUMFORD

Materials quite readily obtained by the

amateur are used in the construction of

this motor. Fig. I represents the* held

ring, the held magnets and bobbins in dif-

ferent stages of construction, and also the

armature. The field is made of an ordi-

nary flat soft steel or iron ring one-eighth

inch thick, one inch wide and three and

one-half inches in diameter. It must be

exactly round and is drilled with eight

equally spaced ^-inch holes, into which are

put eight bolts with nuts. The bolts are

14 by }i inch. The nuts are 3-16 by Y>

inch.

Eight magnet bobbins, Fig. 2, are

made by rolling a ^-inch strip of paper to

a thickness of 1-16 inch, upon a bolt or

round piece of wood slightly larger than

VA inch. The paper should be glued every

other turn. For bobbin ends use photo

cardboard, as this is quite tough. Make

sixteen of these 34-inch squares, punching

or cutting holes in them so they will slip

tightly on the bobbins. Put one on each

end of a bobbin and glue very firmly. Next

make a small hole near the inner and outer

edge of the bobbin ends to bring the wires

through. Now wind each bobbin evenly

and carefully with fourteen feet of No. 26

B. & S. gauge d. c. c. copper wire, leaving

about twelve inches of wire on the ends.

Fig. 3 represents a transformer core.

A "transformer is used to make two phases

from one or to split a single phase. It is

built up of sheet iron strips or tinned iron

strips. Each strip is one inch wide and

cy2 inches long. Enough strips are made

to "make a pile *A inch high -

after bemg

tightly wrapped with tape. You can make

bobbin ends of cardboard as in the drawing

or build up ridges of tape /s inch high and

lV2 inches apart to hold the wire in place.

Now wind one layer of Xo. 26 B. & S.

gauge d. c. c. copper wire between the bob-

bin ends. Wind very evenly and tight, leav-

ing about one foot of wire on the ends.

This winding will be the secondary coil.

Cover this coil with paper or tape, then

wind two layers of the same size wire over

the first layer, leaving about one foot of

wire on the ends. This will be the primary

coil. Fig. 4 shows the armature and method

of mounting, which is vertical. The arma-

ture is nothing more than an iron or^ steel

ring !) 2 inches in diameter from outside to

outside, and about 3-16 inch thick. It is

fastened to a heavy cardboard of the same

diameter with four pieces of wire. For a

shaft use a short piece (about l}i inches

long) of hat pin or steel needle with a

sharp point. Stick this through the exact

center of the cardboard, then take two short

pieces of rubber from the end of a pencil

and shove them on each end of the needle

up against the cardboard to hold it firmly.

Xow make a yoke out of a strip of brass

with a hole in the middle for the top end

of the needle shaft, and provide a small

piece of glass and a strip of brass over the

glass with a small hole in it for the point

of shaft to go through and rest on the glass.

The resistance board, Fig. 5, is necessary

to cut down the voltage and current. With-

out it the coils would burn out. The re-

sistance wire consists of about. 104 feet of

Xo. 30 B. & S. gauge iron wire, which is

about the size of that found in braided

picture hanging wire. It can be mounted

in any desirable way. One way is to wind

the wire on a hardwood board. 12 by 12 by

1 inch, covered with asbestos. In winding

separate the adjacent wires about )\ inch.

Tack each wire down in the middle of the

board. Always keep the board on end when

using by providing a base or suspending the

board from a metal bracket. If asbestos

board can be obtained it is most suitable

to wind the resistance on.

The method of connecting up is shown

in Fig. 6. A test should be made with a

batterv and compass to make* sure that

the polarity of the field magnets is as

shown.

\fter all connections are carefully made

as shown, place the field ring over the arm-

ature and slide the armature to the middle

of the pole pieces, and have equal clearance

all around between the pole pieces and

armature. Xow close the switch and the

armature will fairly hum as the speed will

be considerable.
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Clever Magnetic Toys

Several years ago the novelties imported
from Japan included a little toy consisting
of a tinned tube around which a steel wire
was fastened near one end. With it were a
set of three cardboard disks in assorted
sizes, each having Japanese figures on one

port the disk. Then by blowing through
the tube the disk could be made to spin in
the air. The game (which did not prove
popular in this country, probably because
the instructions were printed only in Jap-
anese) consisted in picking up the disks
with the magnet, beginning with the small-
est of the three and counting the number

side, and each bound with a slender metal
nm. The rims were of very thin sheet iron
and the wire on the tube was magnetized
so that if the rim of a disk was brought
into contact with it, the magnet would sup-

of times which each could be made to re-
volve by the blast of a single long breath
while still clinging to the tip of the wire.
Too sudden a puff would blow the disk right
off the supporting magnet, particularly with
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the larger disks, hence there was a chance

for some skill in tilting the tube with the

wire and in controlling the breath.

Recently another magnetic toy, somewhat

similar in principle, has been brought out

in Pennsylvania. Instead of the iron-

rimmed paper disks with numerals on them,

this toy has acrobatic figures punched out

of sheet iron and lithographed in colors.

These acrobats in connection with a horse-

shoe magnet can do a variety of evolutions,

either by themselves or in combination with

wire nails. Singly, they can also be spun

around by a light breath when supported

either direct from the magnet or by a

wire nail.

Ringing a Bell with Static Electricity

An interesting home experiment with

static electricity may be performed with

the following apparatus readily obtainable

about the house. Place an ordiriary pie tin

upon an inverted tumbler of thin glass. Cut

a piece of newspaper as wide as the pie tin

is in diameter and four or five inches longer.

Take the bell out of an old alarm clock

Printing Box for Photographers

For the benefit of amateur photographers

permit me to describe an electrical printing

box which will take a plate 4 by 5 inches.

A box is constructed such that the inside

dimensions will be 6 by 7 by 7 inches. The

inside is lined with asbestos, ^-inch thick,

which will resist the heat of the incandes-

cent globes used, and also be a reflecting

surface. The top is hinged on the narrow

side and has a hole z
zA by 4 3A inches cut

through the center. A ^-inch margin is

STATIC BELL RINGER

and fit it on a sharpened stick thrust into

a potato which has a flat slice cut off the

under side. A small shoe button suspended

from a stick by a silk thread should now

be arranged as shown by using another po-

tato. Now warm a smooth board and laying

the paper upon it, stroke the paper with

the hand, rubbing it quite hard and fast.

Taking the paper by the ends, place it on

the pie tin. Immediately the button will

begin to vibrate between the bell and tin

and will continue for some time. When it

stops lift the paper by the ends and the

button will again swing back and forth. If

the surface of the bell be made wet the

experiment works better.

S/nglePole
DoubleThrow
Switch

PRINTING BOX FOR PHOTOGRAPHERS

countersunk all the way around, the thick-

ness of a glass plate.

The two sixteen candlepower lamps used

for printing are mounted on opposite ends

of the box (as per sketch) to insure even

illumination. The control may be a double

throw, single pole knife switch. A two can-

dlepower no volt lamp is arranged in front

of a 2.y2 by 3-inch window in the develop-

ing room that has tin guides to hold a ruby

or orange glass during development. The

small lamp acts as a pilot lamp to show

when the sensitized paper is on straight.

It is connected to the circuit as shown in

the diagram. It is "off" during printing

and "on" during developing, and will be

found ample light, both for papers and

negatives. While developing negatives the

top should be covered with a piece of card-

board painted dead black.

I have used this arrangement for more

than a year and have found it superior in

every way to printing frames and it is much

more economical of current than anything

I ever tried.

Warren C. Thomas.
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Construction of a 120-Watt Transformer
By CHARLES F. FRAASA, JR.

Of the various devices for supplying a
small constant quantity of current for ex-
perimental work, none is as practical or
as efficient as the small alternating current
transformer. Dry batteries are expensive,
cannot be depended upon for a constant
continuous current, and frequent renewals
are necessary, and the storage battery re-
quires careful attention and frequent charg-
ing.

The comparative ease with which the or-
dinary i io-volt alternating current from
the lighting circuit may be handled and
transformed to various pressures makes it

especially adaptable to amateur use. It is
the purpose of the writer to give in this
article complete and definite directions for
the construction of a small transformer that
will be found a very useful substitute for
the forms of current source enumerated
above.

The principal parts of a transformer are
the core, and on it two coils, each form-
ing a separate circuit. The coil upon which
the current to be transformed is impressed
is known as the primary, and the coil which
delivers the transformed current is known
as the secondary.

There are two types of cores, one in
which the coils surround the iron, known
as the core type, and the other in which the
iron surrounds the coils, known as the
shell type.

A transformer which delivers a second-
ary voltage higher than the impressed pri-
mary voltage is known as a step-up trans-
former, while a transformer that delivers
a secondary voltage lower than the primary
impressed voltage is known as a step-down
transformer.

The transformer described and dimen-
sioned in this article is 'a core-type, step-
down transformer and transforms no volts
60 cycle alternating current to 5, 10 or 20
volts.

The core is composed of thin strips of
sheet iron, cut to the dimensions shown in
Fig. 1 (a) and (b). Enough strips of each
dimension should be cut from No. 27 sheet
iron to make a stack three inches thick.
Then dip half of the sheets of each dimen-

r

L
->i

SHEET DIMENSIONS (a) (b) FIG. Im \COf?£

sion in thin shellac or japan, giving each
sheet a thin insulating coat. The final ar-
rangement of the core sheets is illustrated
in Fig. 2, which shows how the alternate
layers of the core are laid. It would be
very difficult to build the whole core up at
once in this way, and then separate it for
winding the coils on the core legs (b), so
they will be assembled separately, and then
joined by the (a) pieces. The core legs
(b) cannot be assembled by stacking all
the sheets up and then squaring them, but
must be so arranged that alternate sheets
project iy2 inches, leaving a space for the



POPULAR ELECTRICITY 653

yoke strips (a) between them 1/2 by 1/2

inches square. To do this by hand is very

tedious, so a device for assembling the

core should be made by mounting two

parallel wooden strips 1/2 by 1 by 3 inches

and lYz inches apart on a piece of wood

about 3 by 9/2 inches, with a 7/2-mch

strip along one side between the 3-inch

strips. The 'sheets should then be as-

sembled between the 3-inch strips, so that

the sheet iron strips touch first one side

and then the other, leaving a V/t. by i l/z-

inch sp^ce at the ends of alternate strips.

When assembling, alternate the insulated

strips with the others to insulate the core

and prevent heating. When enough strips

to make a thickness of 1^2 inches have been

assembled, remove and clamp them
^

in a

vise and wrap a layer or two of friction

tape very tightly around the solid part of

Each layer should be separate from the

other. The beginning of the first layer

should be tagged and marked No. 1, and the

end No. 2. Cut the wire at No. 2, and let

the wire project through the bobbin head.

b

a O

b

1

% I

6
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f
«9

a U a
1

YaRRANGMENTOFALTERNATE LAYERS OF CORE\Fli3.2

the core to hold the strips together. The

core will then appear as in Fig. 3.

The core is now ready for the bobbin

on which the coils are to be wound. Wrap

a piece of 1-16-inch sheet fiber around the

core over the tape to form a bobbin tube.

The fiber should be about 6]/2 inches long

and the joint may be secured where the fiber

laps by applying some thick shellac. Fig. 4

shows the bobbin tube (T) and the heads

(H). The bobbin heads are >£-inch thick

fiber and are dimensioned in Fig. 5. The

central opening is cut large enough to go

on the fiber tube on the core, and should

be secured by shellac. We are now ready

to wind the coils.

The secondary consists of 76 turns of

No. n d. c. c. magnet wire per core, or

a total of 152 turns on both cores. Since

the space between bobbin heads is 4^
inches, this will make two layers per core.

Then start the second layer on the same

end of the core as the first layer, and wind

in the same irection. Label the beginning

of this layer No. 3 and the end No. 4; thus

there will be four coils in the secondary,

enabling connections to be made for three

different voltages. A short piece of flexi-

ble lamp cord should be soldered to the

beginning and end of each coil and brought

out through a hole in the bobbin head, Fig.

6, as Si, S2, S3 and S4 - The beginning

of each coil will then be on the upper end,

and the end on the lower end of the bob-

bin, though both are shown on the same

end in the illustration merely for conven-

ience.

Now shellac the secondary well,
^

and

wind on four layers of shellaced muslin or

other insulating material, and then wind

over this the primary of 380 turns of No.

18* B. & S. gauge d. c. c. magnet wire on

each coil, winding it in five layers. The

total number of primary turns is 760. The

i>

H
COMPLETE CORE \ FIG *1

beginning and end of each coil should have

a flexible lead of lamp cord soldered to it

for connections. Shellac each layer well,

and wind on it a layer of shellaced bond

paper. The whole coil should now have
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two or three layers of muslin or duck
wrapped on it and should receive a good
application of shellac.

Fig. 4 shows how the completed coil will
then appear. The coil should now be laid
aside to dry, or if possible should be placed
in a warm oven over night.
When the coils are dry the cores are

ready for the assembly of the (a) strips.
The process of assembling the core is

shown in Figs. 2, 6 and 7. Place the two
cores side by side, with a space of 1^
inches between them. Then insert strip
(a) Fig. 2, from the right hand side in
the space between the first and second core
sheets, and let it touch the other leg. Then
insert the next strip (a) from the left
hand side between the first two strips of
the left hand core. Continue alternating in
this way until the top is filled with the (a)
strips. Then turn the whole over and fill

in the bottom in the same way. The alter-
nate layers of the core will then be as in
Fig. 2, and since the sheets overlap, a me-
chanical and magnetic joint will be the re-
sult. Fig. 7 shows the assembled core and
coils.

<S£COMDARY LEADS
S3 34 sz 3/ ,57

DC
S2 S4 S3

-JZ
PR/MARY LEADS

\SHOWNQ PLAN OF CORFAH0LEADS \
r,6 g-

By clamping the ends of the core together
the magnetic circuit can be improved, as
the sheets will be forced together, thus
shortening and getting rid of most of the
air-gaps and preventing the natural ten-
dency of the core to vibrate. These clamps
are cut from some ^-inch oak, and are
iYi inches wide by 6^ inches long. A
hole should be drilled in each end of the
clamps for the clamping bolts which are
^-inch in diameter. The clamping strips
should be placed on both short sides of the
core when the ^-inch bolts may be in-
serted and the nuts drawn up tight.

The transformer is now complete, except
for connections. The simplest form of con-
nections is to bring the flexible leads of
the coils up to a connection board mounted

<-»-/£"-»- 4-

a

^2 H
TRANSFORMER ELEVATION

\ FIG. 7
"

on top of the transformer and secured to
it by screws turned into the clamps. Suit-
able connection screws and fuses can be
provided on this block.

The primary coils should be connected
in series and the connections should be such
that at any cycle the current will flow
in opposite directions around the two core
legs. Should the builder desire to arrange
the transformer so that the voltage and
amperage of the secondary may both be
varied, the device illustrated in Figs. 8 to

15 should be built. By means of this switch-
ing device the coils may be easily thrown
in series, parallel, or a combination of the
two.
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\ WOODEN CYLINDER \
F/G.3

As will be seen in the illustration, the

switch is composed of a rotating cylinder

with a number of clips arranged in rows-

along its surface, which make contact with

a number of suitably arranged switch or

contact blades. The cylinder dimensioned

in Fig 9 should be turned down from a

piece of hardwood, such as oak, and stained

rAP%-3ZTHRD.

CUP DETAILS

1 END VIEW- CONTACT GQTQR. \
FIG^S_

tapped for a /g-inch 32-thread per inch

screw Then cut six strips of oak 1 by /4 by

6 inches long, and mount the clips on them

as in Fig. 10, by inserting the screws (d)

through holes drilled in the strips, screw-

ing them up very tightly. These strips are

then mounted on the faces of the cylinder

Figs. 8 and 9, by means of small wood

screws.
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WOOD SCREW

SfPtP OF SIX MOUNTED CLIPS \FlG.lC

The cylinder support and switch blade

holder, Fig. n, should next be constructed

from oak,- and stained and polished. The

stock is y>-inch oak. and should be put to-

gether with round-head screws. The

switch blades should be cut from 1-16-inch

brass or copper, and are mounted by means

of two wood screws on the side strips of

the cylinder support, as shown in Figs. 11

and 12. The cylinder should be put in

place and the bearing block screwed down.

The clips may then be cross-connected as

in Figs. 13, 14 and 15. when the connec-

tions to the coils may be made on the switch

blades. It is well to mark the voltage and

amperage obtainable with the cylinder at

a certain position, by marking it on the two

end rings of the cylinder.

The cylinder may then be rotated, bring-

ing around first the parallel connections,

giving 5.5 volts, 24 amperes; then the series

and polished. The central portion, which

is six inches in length and two inches in

diameter, should be marked off into six

equal arcs, and then planed down, making

each face about one inch wide. The dotted

lines, Fig. 9, show the section of the center

portion of the cylinder.

The clips (a) shown in Fig. 9 are made

from 1-16-inch sheet brass or copper, and

cut to the shape and dimensions shown. The

connection lug (b) of the clip is a piece

of }i by Ya inch brass or copper and

should be cut from some ^-inch sheet or

strip and should have the two screw holes

for the screws (c) and (d) drilled and

\
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of 22 volts, six amperes, and finally the
series parallel of eleven volts, twelve am-
peres, making no allowance for drop in the
transformer coils.
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The switch may be mounted on the trans-
former, or on a switchboard, and is use-
ful for changing connections of batteries
circuits of instruments, etc., as well as in
connection with the transformer. A two-
ampere fuse should be placed in the primary
on each side of the line, and also a snap
switch or better, a two-pole single throw
switch. The secondary current obtained at
the contacts (a) and (b) should also run
through a double pole single throw switch
so that the circuit may be interrupted while

-.
A * 2 3 4

SECONOARr COILS
B

TO CIRC.
y&KAASGMMr Qfr pAf?ALL£i_ CONAIECTIOA/s\fIG./4

SECONDARY COILS
' Z 3 *

A
TO C/RC.

CORE 3>
LEQ
HO. I *

B
TO C/RC.

'23^
SECONDARY CO/LS

\ V 2I /*CORE
*** A\3 NO. 2 THE CONNECTIONS

ILLUSTRATION OF DIRECTION $HOWIN FIGS 13H &
?£>%g£C"rS *ROUHO IS ARE CORRECT ONI YC°*E3 *?&* THE SECONDARY

COILS ARE WOUND AS

DIRECTION ARQUMQ CORES
û u*/rt=

MMNGEMENTOFSERIES-PARALLEL CONAIECTIQ^\fI^J^

changing from one set of connections to
another.

While the above transformer design is
rated at 120 watts it is liberal enough in
design to allow for 150 watts, which some
designers would allow, but it will be found
to operate cooler at 120 watts and leave an
allowance for operating on small overloads

Carrying Capacity of Brushes

When an engineer finds his generator or
motor sparking he is often unable to im-
mediately locate the cause, and if the load
carried by the machine is heavy he some-
times wonders if the brush area is ample
Under ordinary steady running the num-
ber of amperes per square inch of surface
contact brushes will carry is as follows:
Woven wire or gauze brushes, 130 to 145
amperes; leaf copper, 175 to 200 amperes;
carbon, 35 to 42 amperes.
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Ground Wire Fastener

With the idea of making the grounding

of electrical conductors simple and easy

Milton H. Lawrence, Larned, Kansas, has

designed and patented the apparatus illus-

trated. The device consists of a rod driven

GROUND WIRE FASTENER

into the ground, a tapering thimble on the

rod to fit over a tapered portion, and^ a

groove in the thimble in which the wire

with the end bent up is placed. By driv-

ing the rod into the ground the wire
^

is

tightened and the thimble grips the wire

more firmly.

Detecting Alternating Current

It is often desirable to determine whether

the current flowing in a wire is direct or

alternating;, if an alternating circuit

whether the wire is "dead" or not. A very

handy testing device may be made by

using a telephone receiver, a length of No.

14 flexible lamp cord, a few pieces of iron

wire about ten inches long, and some Xo.

28 s. c. c. magnet wire.

Form the iron wires into a bundle, then

wind on the magnet wire providing three

layers, leaving three-quarters of an inch

of the iron wires exposed at each end.

Xow solder the ends of the magnet wire

to the ends of the lamp cord, the other ends

of which are attached to the receiver.

The whole testing end should then be

thoroughly taped as illustrated. By placing

the coil now made close to a wire of an

alternating current system in which current

is flowing, a decided humming sound will

be heard in the receiver. This sound is

more intense if the voltage of the circuit

is high. If current is not flowing, there

will be no sound. Direct current does not

affect the receiver. The coil and core may

be bent up as shown and hooked over the

wire tested if desired. The device operates

on voltages as low as no while on 440 volt

wires the noise in the receiver is very loud.

F. F. Sengstock.

Insulating Gloves and How They

Are Tested

TESTING FOR DIRECT OR ALTERNATING
CURRENT

It is often necessary to work upon high-

voltage wires or cables while they are car-

rvine current. The men who do this work

protect themselves by wearing rubber in-

sulating gloves. These rubber gloves are

sometimes badly worn or punctured by con-

tact with sharp projections. To guard

against this as much as possible an English

firm is placing on the market gloves having

leather facings on the rubber over the palm

of the hand and face of each finger.

Extreme care is used in sending such

gloves out to linemen, some light and power

companies testing each pair every time they

are used. In testing the glove it is filled

nearly full of water and then lowered into

an insulated tank of water with some of

the gauntlet still dry extending out of the

water. A wire from one terminal of a high

voltage transformer is then placed inside

the glove and a connection from the other

terminal is dipped in the tank. A voltage

much higher than that on which the gloves

are to be used is applied and any weak

point will be punctured.
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Equipping the Auto with Electric
Lights

Not infrequently the owner of an auto-
mobile which is lighted by gas or oil lamps
comes to the conclusion that he prefers
electric lights. The first thing to decide
is whether the oil or gas lamps shall be
retained and converted into electric, or
whether these lamps shall be replaced by
straight electric lights. If the original
lamps are retained the change may be made
by using a bracket constructed in two styles
to fit either an oil or a gas burner and hold-
ing an electric lamp socket that may be
adjusted if necessary so that the oil or
gas lamp may be used.

Fig. i shows the device made for an oil
lamp and Fig. 2 as adapted to the gas burn-
er. If the oil or gas lamps are entirely
discarded and new lamps put in place, these
may be connected by plugs and receptacles
to the permanent wire of the circuit, the
plug being pulled out in case it is neces-
sary to repair or detach a lamp. The wire,
lamps, plugs, switches, etc., may be pur-
chased from manufacturers complete, with
directions and diagrams for installation.
The wiring from the battery through the
switches must be governed by the driver's
desired control of the lights.

Fig. 3 shows one plan of wiring in which
two side lights and a tail light are pro-
vided.

F/G.l
HEADLIGHTS

CONNECTING PLUGS

F/G.2

SIDELIGHT PLUG

RECEPTACLE

BATTERY-

3SINGLE
\CIP.SMIfflS

CONNECTINGPLUG

TAIL LIGHT

i

FIG, 6

OILSIDELAHP
ADAPTER

CONNECTING PLUG

D. P. SNAP SWITCH

S. P. PUSH
fl SWITCH

6 VOLT
BATTERY

AUTOMOBILE LIGHTING CIRCUITS
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By using a double-pole snap switch and

turning it to the "off" position, Fig. 4, two-

volt lamps may be used for side and tail

lights, the three lamps being thus placed in

series' with the six-volt storage battery.

By turning the double-pole switch to the

"on" position the lamps are placed in par-

allel Fig. 5, and six-volt lamps must be

provided. A single-pole snap switch con-

nected in near the battery enables the driver

to turn off all the lights at once.

Another plan in which five lights and

three single-pole snap switches are used,

is shown in Fig. 6. The two headlights are

controlled by one switch, the side lights by

another and the tail light by a third switch

Where joints are made the wires should

be scraped clean and after soldering, should

be taped with a layer of rubber tape, then

covered with friction tape. All connections-

should be firmly made and a diagram laid

out beforehand often prevents making

wrong connections.

The illustration shows a device designed

to give warning when a rope begins to

weaken by the breaking of a strand. A

steel wire is stretched across and near the

face of the pullev and securely fastened

at one end. The other end of the wire

goes to a contact making device which is

in turn connected by wires to an electric

signal bell. When a strand of the rope

frays out it strikes the wire pulling a lever

on "a contact box. This lever closes a bell

circuit, ringing the bell until the lever is

reset.

Handy Tool for Electricians and

Mechanics

Warns When Rope Frays Out

Grain elevators and flour mills use rope

drive very extensively instead of belting for

the transmission of power from the engine

A piece of steel four inches long and less

than an eighth of an inch in thickness has

been cunningly devised into a tool serving

A FRAYED ROPE GIVES ELECTRICAL
WARNING

room to the buildings and also in them.

Occasionally a rope breaks and results are

quite serious, doing considerable damage to

shafting and stopping that part of the ma-

chinery which was driven by the broken

rope.

HANDY TOOL

no less than ten uses. The manufacturer of

this tool is an electrical man himself and he

has remembered the electrician in design-

ing it. At the same time it serves such a

variety of purposes that any one can carry

it to advantage. At will it becomes: an

alligator wrench; adjustable nut wrench;

screw driver; wire peeler; tack or staple

puller ;
Prest-o-lite key ; bottle opener

;
rule ;

file; agate rule.

Changing 500-Volt, Series-Wound

Fans for 110 Volts

We recently disposed of a lot of series-

wound, four-pole fans to users of no volt

direct current, by changing the connections

as shown.

Each field and •the

armature was con-

nected in multiple to

the line, care being

taken, of course, to

give the fields alternate

poles as originally. It

is obvious that the

motor will reverse by

simply reversing the

brush connections.

CHANGING 500

VOLT FANS TO
110 VOLTS

C. K. Theobald.



Electricity the Silent Salesman
Some helpful hints on the use of electric current in getting up show window displaysfollowing schemes have all been used with remarkable succesl

d,SplayS * Th<

A Window Merry-Go-Round

Few show window attractions make a
stronger appeal to the keen observer than
the ones which move and yet have no visi-
ble source of power applied to them. Down

A WINDOW MERRY-GO-ROUND

on Clark Street, in Chicago, a hardware
dealer has taken an old bicycle wheel and
has stuck its projecting bearing into the
mouth of a large glass bottle. Then he
fastened common hand saws (or rather un-
common ones, for the live dealer always
has some particularly choice brand which
he wants to advertise above the spokes of
the wheel, and lo, the saws seem to think
themselves patrons of a merry-go-round,
for the wheel turns slowly but steadily.
The transparent bottle supporting it

shows that there are no wires leading to
the wheel, and indeed, the small hub would
hardly admit even a small motor. Then
what makes it turn ? Only the exceptionally
keen observer will notice a little fluttering
of a show-card pinned to the wall at the
side of the window, which wall reflects the
gentle breeze from an ordinary electric fan
motor concealed behind the bank of goods
at the back of the window. This breeze
strikes the flat sides of the saw blades

making them serve as vanes of a little wind-
mill which practically costs nothing to op-
erate, as the fan is wanted anyhow for in-
creasing the circulation of air "in the store.

The Mysterious Bottle

A New York wine company is drawing
attention by a most ingeniously contrived
advertising device to a new brand of grape
juice displayed in its windows.

In the window a wine bottle is suspended
from two cords over a large tin tank having
a spout placed half way down the side
about on a level with an observer's eye.
The tank can obviously never overflow and
the level of the liquid is kept below the top
of the tank and out of sight. The spout
acts as an overflow into a smaller tank
placed immediately underneath. The whole
outfit is mounted on an innocent looking
wooden box. A stream of grape juice
pours continuously out of the mouth of the
bottle into the tank below, from whence
it overflows by the spout into the smaller
vessel. As the bottle is suspended from"
two small cords and there is no visible in-
flux of the liquid, a crowd stands and stares
whether it rains or shines.

It is almost impossible for the average
observer to believe his eyes and after vainly
trying to puzzle it out he usually departs

THE MYSTERIOUS BOTTLE
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with an expressed wish for a bottle like

that.

The real principle of operation is very

simple. The accompanying illustration,

Fig. 2, showing the concealed part of the

apparatus makes everything clear. A small

STREAM OF GRAPE
JUICE

HOW IT IS OPERATED

electric motor in the box drives a gear pump

which pumps the grape juice from the small

reservoir up through a glass tube into the

neck of the bottle. The glass tube is curved

so that it is the same shape as the natural

form of the stream of grape juice flowing

from the bottle. The pump forces the grape

juice into the bottle faster than it tends to

flow out. It therefore backs up in the

bottle until the pressure of the air im-

prisoned in the top is sufficient to force it

out as fast as it comes in. The grape juice

flows down around the glass tube, com-

pletely concealing it from the observer.

The illusion is further increased because

the glass tube being full of the grape juice

itself is of the same color as the surround-

ing stream and cannot be distinguished

from it.

Dealers Imitate Coal Fire in Stoves

ive, but also because they may be shown

up from within in a way quite similar to

their appearance when in actual use. This

is done by placing a red glass incandescent

lamp globe connected to an extension cord

inside on the grate and laying over it some

thin crumpled white paper. The red light

shining through gives a strong resemblance

to red hot coals. One dealer heightened

the effect by using all red globes in the

regular window light sockets giving the

observer on a chilly evening an almost real

feeling of warmth.

A Mysterious Adding Machine

An agency for an adding machine de-

vised two clever departures from the usual

show window display methods. A large

board was arranged on which rows of

figures could be lit up, one row at a time

by concealed electric lights operated from

within. Then the keyboard of the electric

adding machine on the table in the win-

dow was connected with a similar one

inside the store. Every time the operator

depressed the keys of the machine in the

store, the same keys would be depressed

also on the machine in the window and the

corresponding figures would light up on the

This being the season when coal stoves

are in demand dealers are making their

show windows worthy of notice. The

stoves having a goodly supply of isinglass

about their doors predominate in these

displays not only because they are attract-

MYSTERIOUS ADDING MACHINE

board. When each row of figures had thus

been shown, both the machine and the

board would show the correct total. The

display was so mystifying as to attract

large crowds to the window.
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Radiation Indicator

All the ordinarily used devices to show
the relative current passing out from the
station by way of the aerial have the disad-
vantage that they should be short circuited
or taken from the aerial circuit when not
actually in use for tuning purposes. The
incandescent lamp, the Geissler tube and the

RADIATION INDICATOR

hot wire ammeter are all in the same class in

this respect. Of these three, the hot wire
ammeter is the superior, for actual values
of the current can be taken from the scale
and compared. In the case of the Geissler
tube and the incandescent lamp, there is no
standard to go by, for the matter of relative

intensities of the tube light or of the fila-

ment depend entirely upon the eye of the
operator and consequently accurate tuning
by this means is very difficult.

Each of the above mentioned devices pos-
sesses considerable electrical resistance,
which if allowed to remain in the aerial cir-

cuit at all times, would cause considerable
loss of the energy in the form of heat in the
device itself.

The radiation indicator, invented by A. S.

Hickley, is an instrument which may be left

in circuit at all times. Although this indi-
cator requires the use of an incandescent

lamp, it is so arranged that a four or six
candlepower six volt carbon filament lamp
can be used through a wide range of trans-
mitting powers, and for this reason there is

not the danger of the lamp burning out
while testing that there is using simply a
lamp in series with the aerial and transmit-
ting instruments. Moreover, since the de-
vice is in circuit at all times, it shows in-
stantly any short circuit in the aerial or
any break in any of the transmitting cir-
cuits, for in either event the lamp immedi-
ately goes out.

It consists of about 16 turns of No. 8
bare copper wire" wound on a core of well
seasoned wood 2]/2 inches in diameter. The
turns of wire are spaced about tV inch
apart. A sliding contact, connected elec-
trically to the miniature lamp, permits va-

AVW\.
COIL

TO TRANSM/rr/NG
INSTRUMENT

T
err.

"==" GROUND

CONNECTIONS OF RADIATION INDICATOR

riation of the number of turns of wire in

use. A wire connects the other terminal
of the lamp to one end of the coil of wire.
The diagram shows the method of con-

necting the indicator to the transmitting
circuits.

It will be observed that the coil of wire
is in parallel with about six feet of the
ground wire, and that it is not necessary
for the full quantity of the high frequency
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currents to pass through the coil. In sta-

tions of small power it may be necessary to

bridge the coil by more than six feet of the

ground wire to obtain better results.

Instead of increasing the resistance of the

ground wire, this instrument decreases it,

consequently improving the efficiency of the

station. We believe that the action of the

radiation indicator is due partly to reso-

nance between the common section of the

ground wire and the coil. The lamp will

light up each time the key is depressed.

In "tuning up" a station with this instru-

ment the following method may be used.

Leaving the slider of the indicator so that

all the turns of wire are in circuit, the trans-

mitting circuits are adjusted until the lamp

is lighted to maximum brilliancy. The

slider is then moved to decrease the num-

ber of turns of wire in use, thereby de-

creasing the brilliancy of the light. Adjust-

ment of the transmitting circuits is again

made for full brilliancy of the lamp, and

this process is repeated until the lamp lights

full with the minimum number of turns of

wire in use.

A. B. Cole.

Line Protector

In using large coils or transformers in

wireless stations, connected to circuits of

ioo volts or above it will be found that some

device is desirable to prevent the high ten-

sion currents from backing into the primary

circuit and doing damage. If this happens,

the high tension currents will find their way

along the line wires until they reach a spot

where the insulation of the line wires is

weakest, and will break down the insulation

at this point. A spark will then pass be-

tween the line wires if they are close to-

p-ether, or between one line wire and a gas

pipe or other grounded conductor which it

touches. The line current will follow the

spark, and fuses on the circuit are liable to

blow out.

One of the best arrangements for line

protection is shown by the diagram. Such

a device should be used in all stations of

14 K. W. capacity or over.

(T) represents the coil or transformer,

(K) the key, (Li) and (L2) the power

wires and (G) the ground connection.

(CC) are condensers, each consisting of ten

5 by 7 inch glass plates separated by tin foil

or metal sheets 3 by 7 inches. Alternate

sheets in each condenser are connected to-

gether as in a glass plate receiving con-

denser. (FF) are three ampere fuse plugs.

(SG) is a small spark gap with pointed

brass rods for terminals. These rods are

separated by a gap Y% inch long. Before

connecting the condensers, they should be

tested to make sm\ that they are not short

circuited by connecting them in series with

a battery of five or six dry cells and a bat-

tery lamp or a small battery motor. If the

condensers are in working order no current

LINE PROTECTOR

will flow through the testing instrument.

(MS) is a main line switch controlling the

transmitting instruments, and should always

be open when the station is not in operation

so that no current will flow through the con-

densers. As this protector is connected

across the power circuit it should be very

carefully made. Attention is called to the

fact that the spark gaps are directly across

the line, and if their terminals touch a di-

rect short circuit will be made.

In practice the line protector acts as fol-

lows : Suppose that high tension current

should in some way back into line (Li). If

the quantity of current were small it would

pass through the condenser to the earth.

If the quantity of current were too large to

pass through the condenser its voltage will

cause it to jump across the spark gap (SG),

and if it were so large in quantity as to

be dangerous, would pass across both gaps,

carrying the line current and blowing the

fuses of the protector. It is better that

these fuses should blow than to run the

risk of damaging some electric light fixture

or motor in the house.

If the high tension current should back

into line (L2), the same results would fol-

low in the reverse direction, so that, no

matter which line becomes charged, the

protector will take care of it in most cases.

A. B. Cole.



I V

1 \

UNITED STATES LABORATORY AND WIRELESS STATION AT BEAUFORT, N. C.

GOVERNMENT STATION AT. BEAUFORT

The illustrations accompanying this ar-

ticle represent scenes at the Beaufort, N. C,
U. S. wireless station. The station is beau-
tifully situated on Piver's Island in the har-
bor, and is a relay, or half-way point be-
tween Washington and stations further

south. The power developed is six kilo-

watts, capable of transmitting messages
about 750 miles, under favorable conditions.

The operators are all enlisted men from
the navy. One view shows" the front switch-

board, with four of the operators. Another

UNITED STATES WIRELESS OPERATORS IN THE BEAUFORT STATION
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BACK OF SWITCHBOARD, BEAUFORT STATION

shows the rear of the switchboard with

batteries, above which is seen the spark en-

circled by the wire cage. Still another shows

the exterior of the station and laboratory.

The distance from Beaufort to Xew Or-

leans is -J2J miles, to Key West 666 miles,

to St. Augustine 372, to Charleston, S. C,

199. to Portsmouth, Va.. on the north. 129,

and to Washington, D. C, 249 miles.

Messages from far distant points are

often caught. Last spring the operator could

distinguish signals sent from the scout

cruiser ''Birmingham" off the coast of Li-

beria, to the cruiser "Chester," in Hampton

Roads, but they were too faint to record the

actual message.

At night in the winter, messages are

sometimes heard from Panama and Colon.

On February 4. 1910, the "S. O. S."

(Send out Succor) distress message from

the steamer "Kentucky" sinking off Hat-

teras, was first caught at this station and

immediately transmitted to Washington.

from whence a message was sent broadcast

over the sea, and responded to by the Mal-

lorv line steamer "Alamo." in time to rescue

the crew of ^0 from a watery grave.

Handling Heavy Currents for Wireless

Owing to the heavy currents required for

wireless telegraphic transmission purposes,

the ordinary telegraph key will not suffice

as the small contacts soon corrode and wear

down.

In substituting larger contacts, such for

instance, as silver dimes, which is often

done, the key may be used to handle current

on as high as ten amperes. A good deal of

the snappy action of a regular Morse key

seems, however, to be lost by substituting

the larger contacts and, to those who have

an old telegraph sounder handy, is sug-

gested another simple means for handling

heavy currents without necessitating the use

of a clumsy key.

The wood base from a regular aluminum

lever sounder is removed and the magnet

terminals led to binding posts on a piece of

fibre fastened by machine screws to the

metal base. This is not absolutely neces-

sary, but it aids in securing compactness,

usually a prime consideration in wireless

installations.

The brass "sounding" standard (A) is

turned at right angles to its usual position

WIRELESS TELEGRAPH CONTACT MAKER

and a small fibre block (B). surmounted by

a little brass cup containing a pellet of car-

bon (C), substituted. A stiff strip of brass

(D) about ys by iVA inches projects to one

side from beneath the brass cup and at its

outer end is fastened a binding post for con-

necting purposes. This completes the lower

contact.

The adjusting screw to the front of the

aluminum lever is replaced by a longer one
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of the same thread, at the lower end of

which is fastened a round brass plug (E).
Connection with this contact can be made
at any point on the metallic part of the

sounder.

In operation, an ordinary Morse key is

used. One or two dry cells furnish the

power to actuate the magnets and the con-

tact may be made and broken in circuits of

as high as 20 amperes without appreciable

arcing.

Only one precaution need be observed in

making the magnetic key described above

;

the lower contact must be of hard carbon.

Soft carbon, cored carbon or impregnated
carbon (for flanging arcs) will cause such
severe arcing that clean-cut sending is im-
possible.

An Extremely Sensitive Galena
Detector

There are not many people who employ
galena as a wireless detector, because most
of those who try it claim that it is of no
account. This is simply because they do
not know how to use it. I find that, if

mounted in a properly constructed detector

stand, galena is far more sensitive than
either silicon or perikon. It will not give

good results when spring pressure is em-
ployed for making the contact, which must
be sharp and should barely touch the crystal.

Therefore, I designed a balanced detector,

the making of which I will describe below.

The parts needed for this detector are

as follows : Rubber base, 2 by 4 by ]/2 inch
;

sounding plate from an old telegraph

sounder; about two inches of ^-inch round
brass rod; one ^4-inch round head brass

8-32 machine screw ; two ^-inch round
head brass 3-48 machine screws ; nickel-

plated wire connector ; two small 8-32 thumb
screws taken from the connector ; two
^-inch flat head brass 6-32 machine screws;

small piece of No. 30 phosphor-bronze wire

;

nickel-plated mineral cup ; round plate for

base for mineral cup.

First take the telegraph sounding plate

and cut it down to the shape shown by the

dotted lines in Fig. 1. Five-eighths of an

inch from the top of this arch drill two
holes, as shown by dotted lines in Fig. 2,

with a Xo. 29 drill, and tap them out for an

8-32 screw. Next, drill two smaller holes

from the face of the arch in until they meet

the two just drilled, and tap them out with
a 3-48 thread. Now fasten the two small
8-32 thumb screws in the holes just made
for them. File the ends of the 3-48 screws
to a point and fasten them in the holes

made for them. They act as set screws to

lock the adjustment of the larger ones.

Next, take the wire connector from which
the thumb screws have been removed and
fill up one of the holes where the screws
were by inserting a tight fitting screw and
filing it off flush with the surface of the
hole. Tap out one end of the hole running

rig. 1
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Fig. 4

Fig. 5
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Fig. 6

Balanced Detector.
Cdwin l_. Powell,

through the connector with an 8-32 thread
and fasten a large thumb ' screw in same.
Through the exact center of the connector
and at right angles to the hole running
through it, drill a 1-16-inch hole. Counter-
sink the extremities of this small hole, so

as to make a small conical cavity on each
side of the connector. Fasten the %-dnch
8-32 round head brass screw in the remain-
ing hole in the connector (the original one
which was not filled up). It will now look
like Fig. 3.

Next, support the connector between the
two thumb screws in the arch by letting the

thumb screws project into the cone-shaped
openings. Make the screws just so tight

that the connector will swing easily on them
without wobbling.
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Take the piece of No. 30 wire and solder

it into a small hole in the end of the brass

rod. Cut off the free end about i
lA inches

from the rod, sharpen the end to a point and

bend to the shape shown in Fig. 4. Cut off

the brass rod at the right length, which can

only be found by experiment. It should be

long enough to just balance the whole con-

nector when fastened in the hole opposite

the thumb screw when said screw is in half

way. I found about i}4 inches to be a good

length. When you have the rod the proper

length to balance the connector rightly,

fasten it in the end of same by tightening

up on the )4-inch set screw provided for

that purpose.

Next, mount the arch and the round plate

on the rubber base in the positions shown

in Figs. 5 and 6, which are two different

views of the finished detector. Mount your

galena in the mineral cup and place the

latter on the plate under the point of the

wire. Make connections from binding posts

to the arch and the plate. The appearance

of this detector can be greatly improved if

all of the metal parts are carefully nickel

plated and polished.

In operation, connect the arch to the

aerial and the base plate to the ground

sliders of the tuner. Screwing in or out on

the thumb screw at the rear of the con-

nector disturbs the balance and thus gives a

very minute change of pressure, which can

not be obtained with even the smallest

spring made.
Edwin L. Powell.

Noninductive Potentiometer

Detectors employing local battery cur-

rent need a very fine regulation of the

current to obtain satisfactory results.

Two ways of regulating the current may
be employed. One is by using a rheostat,

and the other is by providing a noninductive

potentiometer. A wire rheostat intro-

duces objectionable inductance due to the

closely wound coils of wire, while the non-

inductive potentiometer has no wire re-

sistance coils but causes a uniform increase

or reduction of the current.

The potentiometer type may be made as

follows : The base is of oak, and is twelve

inches long, two inches wide and one-half

inch thick. A piece of ^-inch square

brass rod, ten inches long, is needed

for the slider rod. Drill two holes in each

end, large enough for an 8-32 bolt to pass

through. (A) and (B) are two pieces of

^-inch square brass tube, each one inch

long. Two brass machine screws (S, S)

Suocp
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GraphitePoo ,—J\--

FIG. 1. POTENTIOMETER

hold all firmly to the base as shown. The

resistance rod is a piece of graphite such

as draftsmen use. It can be bought at

almost any large stationery store, 6H being

the mark denoting the degree of hardness.

Two spring clips are made of two pieces

of thin spring brass, each Y\ by y2 inch.

They are fastened to the base by two small

Potentiometer

u
Detector

(sT®—

1

\ HeadPhone

FIG. 2. CONNECTIONS FOR POTENTIOMETER

brass bolts which go through holes that

are seven inches apart in the base. The

graphite rod fits in a smal 1 groove directly

under the slider rod. The ends of the re-

sistance rod slip under the clips, which

serve to hold them and make contact. The

two binding posts (C) and (D) are con-

nected to the spring clips. A binding post

is fastened on the slider rod to make the

slider connection.

The potentiometer connections are shown

in Fig. 2.

B. Francis Dashiell.

Message from Biplane to Eiffel

Tower

Captain Brenot and Lieutenant Menard,

both of the French Engineering Corps, suc-

ceeded in dispatching wireless messages

from a Farman biplane at a height of 1,600

feet to Eiffel Tower, a distance of 35 miles.
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Fence Wire Aerial

On September 4th, at Asbury Park, N. J.,

we used for an aerial the iron wire which
was stretched along a wooden picket fence.

This odd aerial, in connection with a loose

coupled receptor, enabled us to copy time
sent out by the Brooklyn Navy Yard, some
50 miles away. This test was made by
George Ferguson, H. Warren and myself.

R. Smith.

Wireless at the Panama Pacific

Exposition

A feature of the Panama Pacific Expo-
sition which will be held in San Francisco
in 1915 will be the wireless telegraph sta-

tion on Telegraph Hill. It is planned to

erect the largest station ever built on this

occasion, by means of which the passage

of the fleet of battleships through the canal

can be continually signaled. Its range
must therefore be about 4,000 miles.

Silent Aeroplane Will Aid Wireless

The whir of the motor of a flying ma-
chine is familiar to those who have wit-

nessed flights and it is this noise that

hinders the receiving of wireless mes-
sages from any appreciable distance by a

receiving set mounted upon an aeroplane.

To overcome this M. Henri Farman, the

well-known French aviator and designer of

flying machines, is reported to have recent-

ly perfected a silent aeroplane. The im-

provement is in the gasoline motor, which
has been successfully muffled without de-

tracting from its working qualities. With
this objectionable point overcome there

seems to be no obstacle in the way of re-

ceiving long distances while aloft.

To Make Z incite

By those who use perikon detectors zinc-

ite is needed. While it may be readily pur-

chased there is a certain satisfaction in

making it and one may proceed as follows

:

Mix one part of zinc sulphate (white vit-

riol) with one part of sodium sulphate

(Glauber's salts). Place the mixture in a

small porcelain cup or in a crucible and heat

until melted to a thin liquid. Then bring
to a bright red. A gas (sulphur dioxide)
will be driven off and an opaque, white crust
will be formed at the edge of the crucible.

The crust is zincite in the shape of small
hexagonal crystals. The slower the mix-
ture cools the larger the crystals will be.

Maurice Rubin.

Cincinnati Wireless Signal Club

The recently organized Cincinnati (Ohio)
Wireless Club elected the following officers

:

A. J. Lyons, president; E. D. Achor, vice
president; J. L. Anderson, secretary and
treasurer. Cincinnati boys wishing to join
address the secretary, 1839 Hopkins street.

Hannibal (Mo.) Amateur Wireless
Club

The Hannibal Wireless Club recently
organized with the following officers : Chas.
A. Cruickshank, president; J. C. Rowland,
vice president; William Nouse, treasurer;
G. G. Owens, secretary, 1306 Hill street.

Address all correspondence to the secretary.

Tri-State Wireless Association

The Tri-State Wireless Association has
been organized at Memphis, Tenn., with
the following officers: C. B. De LaHunt,
president; O. F. Lyons, vice president; C.

J. Cowan, secretary; T. J. Daly, treasurer;
A. McKelvy, consulting engineer. The as-

sociation would like to get into communica-
tion with individuals and clubs in Tennes-
see, Arkansas and Mississippi.

Southern Wireless Association

The Southern Wireless Association was
organized July 30 at New Orleans, La.,

with the following officers: B. M. Oppen-
heim, president; J. Fishel, secretary and
treasurer. The purpose of the association

is to study the art of wireless telegraphy
and to prevent interference with commer-
cial stations.

All amateurs living in the southern states

are invited to join the association, by cor-

responding with the secretary, 1435 Henry
Clay avenue.



In the 30 odd years which have passed

since the use of electric current was first

seriously considered as a

commercial possibility men

have witnessed probably the

most wonderful and rapid

The Founders

of the

Electrical

Industry growth ever made by any in-

dustry. Yet with electricity in use on every

hand, and with the word as familiar as any

in the language it is surprising the number

of people who do not know of the two

mighty companies that today dominate the

GEORGE F. STRATTON AS HE ENJOYS LIFE

ON HIS WESTERN FRUIT RANCH

manufacturing side of the industry. With

immense factories in this country and con-

nections in foreign countries these two con-

cerns alone employ upwards of 80,000 men

and do a business of approximately $200,-

000,000 a year.

It is a fascinating, not to say dramatic,

story, the history of these two companies,

and' all through the narrative the great

names of Edison, Brush, Westinghouse and

Thomson are ever in the foreground. At

first it was almost laughable, the squabbles

they had over patents, iso one knew where

he was "at" in this young and extremely

rich field of endeavor. Yet all prospered

and slowly, from meager beginnings, the

two great fabrics were constructed.

"The Founders of the Electrical Indus-

try," which begins in this issue is very

largely a story of the great men mentioned

above! It was written by Mr. George F.

Stratton, not unknown to the readers of this

magazine and a frequent contributor of

business and semi-technical articles to pub-

lications of such class. He has grown up

with electrical things and knows their his-

tory well. He was born in England and

came to this country in 1872 and has al-

ways been engaged in manufacturing, prin-

cipally in electrical lines. For eight years

he was on the staff of the General Electric

Company in its great Lynn plant.

He has now retired from active business

and purchased a fruit ranch in the Salt

Lake Valley. Far away though he may be

from the scenes of electrical manufacturing,

he loves to recount the many interesting

stories of its growth and the men who

"made" it. This series of articles is, there-

fore, written by one who knows and one

who' can make you feel that there is some-

thing truly wonderful about it all.

When the bite of Fall is in the evening

air the house gets uncomfortably cool dur-

The
Radiant

Heater

ing those hours. Still it is

hardly cold enough to start

the furnace or get up steam

without making the rooms

uncomfortably warm. It is time, then, for

the electric radiant heater to bring a pleas-

ant warmth and cheerful glow to the sitting

room. As depicted by this month's cover,

musing by the electric firelight is every bit

as soothing as by the old-time fireplace.



A man whose first name was Roy recently
had occasion to buy a pair of overalls in which
he found the name of the girl who had made
them. In a rash moment he wrote her a letter
suitable to the occasion. He received the fol-
lowing reply, which he showed to a friend who
snitched" on him: "I am a working girl,

it is true, but I make a good living, and I don't
care to support a husband, as I would do if I
married some silly noodle who gets mashed on
a girl he never saw. Permit me to say that I
do not know how my card got in that pair of
overalls, and that when I do marry, if ever
it will be some fellow who can afford some-
thing better than a 47-cent pair of breeches

"

On, you Roy

!

* * *

A young man took his sweetheart to a ball
She wore her party dress. As they began a
dance he noticed what he thought was a ravel-
ing sticking out of her sleeve. He tugged at
it It came easily, and during the remainder
of the dance, having started to wind up that
raveling, he kept at it. It wasn't until the end
of the dance that he had finished winding.
Next morning the girl said to her mother:
"Maw, an awful funny thing happened lasi

night. You know I went to that dance. Well,
when I got home and got ready for bed I
found my union suit had disappeared."

* * *

_

A country clergyman, on his round of visits,
interviewed a youngster 'as to his acquaintance
with Bible stories. "My lad," he said, "you
have heard of the parables?"

'Yes, sir," shyly answered the boy, whose
mother had inducted him in sacred history.
"Good!" said the clergyman. "Now, which

of them do you like the best of all ?"

The boy squirmed, but at last, heeding his
mothers frowns, he replied: "I guess I like
that one where somebody loafs and fishes."

* * *

Willie (very sleepily saying his prayers)—
Now I lay me down to sleep, I pray the Lordmy soul to keep—

"

"If"— (prompted the mother)
"Willie—"If he hollers let him go, Eenie

rneeme, miney, mo."

A spinning sat Priscilla fair;
John Alden came to woo her there.
So she put down the spinning wheel
While he put up the winning spiel.—Kansas City Times.
Though near death's door, by all the signsA man got well who dealt in mines.
For death may love a shining mark,
And yet not love a mining shark.—Chicago Tribune.
A dude went broke, and though it hurt,
He got a job at hauling dirt;
It's hard to be a son of toil
When you must haul a ton of soil.—St. Louis Star.
A business man may be in debt
And seldom make a cent, and yetA roll-top desk and telephone
Et cet'ra, give the fellow tone.—Buffalo Evening News.
A pastor scores the latest hats—
Likewise the use of puffs and rats;
He thinks the breadth of girlie pates
Might even clog the pearly gates.—Cleveland Plain Dealer.

* * *

All the smart ducks aren't in the East A
small tailor in Butte has a bright green barrelm front of his store with the head knocked in,
and in glaring red ink is painted, "Stand in my
barrel while I press your suit for 50 cents."

*

* * *

A farmer who went to a large city to see
the sights engaged a room at a hotel and be-
fore retiring asked the clerk about the hours
for dming.
"We have breakfast from six to eleven

dinner from eleven to three, and supper from
three to eight," explained the clerk.

VVa-al say," inquired the farmer in sur-
prise, what time air I goin' ter git ter see thetown r

* * *

Edgar (at dinner, whispering)—"Darling!won t you have a little lobster?"
Florence (impatiently)—"Edgar haven't I

told you repeatedly that you could not proposemore than three times to-night?"
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Common Electrical Terms Defined
In this age of electricity everyone should be versed in its phraseology. Bv Studying this pa*e from monthto month a working knowledge of the most commonly employed electrical te'rms n^y'be obtaSeo^

^""""""""""^^^^^^^^

Fire Alarm, Electric—A system of build-
ing wiring on which thermostats are installed
a* intervals. A rise in temperature will cause
the low melting alloy in these thermostats to
melt and close an electric circuit which oper-
ates electromagnets and sends in an alarm.
Electric transmission is used also from out-
door fire alarm boxes.
Flaming .Arc Lamp.—An arc lamp in which

the carbons are at an angle to emit light from
their ends. These carbons are impregnated
with metallic salts or are rods of metaC The
lamps burn with a brilliant light, colored ac-
cording to the ingredients of the electrodes.
Flashixg of Incandescent Lamp Cabbons.

—The treatment given the filament of incan-
descent lamps to deposit carbon thereon. The
filament is placed in a chamber containing-
hydro-carbon vapor. Current is then turned
on, the filament heating it to redness. The heat
decomposes the gas depositing carbon on the
filament in accordance with the heat at eyerv
point. thus producing a filament of uniform re-
s: stance.

Flats ix a Commutator.—A burning or
wearing away of one or more segments "of a
commutator to a lower level than the other
bars. Bad armature mounting or poor con-
nections to the commutator mav cause "flats

"

Fleming's Haxd Rule.—A "rule made by
Dr. Fleming to remember the I

relation between the motion, a&crw
flux and electromotive force in £££££
a dynamo or motor. Refer-
ring to the cut and using the
right hand, let the first ringer
point in the direction of the
flux or lines of force, the
«_t_ \. i i- • . rieming s Handthumb in the direction o± the Rule
motion, then the middle finger will indicate the
direction of the electromotive force in a
dynamo. The left hand is used when applving
the rule to motors.

Flexible Coxduit.—A form
of protection for electric wires,
consisting of a spiral steel

ng which makes the con-
duit flexible. (See cut.)
Flexible Cord.—The term applied to con-

ductors made of fine stranded wires, insulated
and twisted together. Frequently used to sus-
pend single incandescent lamps.
Floor Ixsulator.—A tube usuallv of porce-

lain protecting conductors which run through
a floor.

Flush Switch.—A snap switch so made
that its entire mechanism sets in the wall or
woodwork. The mechanical parts of the switch
are enclosed in porcelain and this in turn

' ^:£:
u/ves

Flexible Conduit

is set into an iron wall box when installed.
Foci. Magnetic.—The two places on the

earth suriace where magnetic action is strong-
est. These two points are near the region of
the magnetic poles but do not quite coincide
with these poles.
Followixg Horns.—The projecting ends of

the pole pieces towards which the uncovered
part of the armature of a dvnamo turns in its
operation. Also called trailing horns.
Foot-Candle.—See Candle-Foot.
Foot-Pouxd.—The work necessary to raise

one pound a distance of one foot, or'to lift ten
pounds one-tenth of a foot, etc.
Force of Polarization.—In decomposing- a

liquid as water by passing a current through
it an e. m. f. opposed to the supply current
is created. This opposing e. m. f. is "termed a
counter e. m. f. of polarization and in this par-
ticular instance is strongest when one electrode
is covered with bubbles of oxvg-en and the
other with bubbles of hydrogen.
Forming.—The process by which both plates

of a lead storage batten- are put in condition.
In the Plante process the plates are of pure
lead and are '•'formed" or rendered porous or
spongy by repeated charging and discharging
until they reach this condition, which is neces-
sary for efficient working of the type of stor-
age batten*.

Foucault Current.—See Eddy Currents.
Franklin's Plate.—A simple form of con-

denser, consisting of a plate of glass coated on
each side with a sheet of tinfoil, a margin of
at least an inch being left between the" edge
of the foil and the edge of the glass.
Frequency.—On an alternating current cir-

cuit the electromotive force starting at zero
rises to a maximum value in the positive direc-
tion then falls to zero, takes a negative maxi-mum value in and returns to zero. The com-
plete set of values including positive and nega-
tive values through which the current repeat-
edly passes is called a cycle (see Cvcle) and
the number of cycles per second is called the
frequency, designated bv f. Frequency /
equals p times n where p is the number of
pairs of magnet poles on the alternator and n
is the number of revolutions per second of the
armature.
Frictional Electricity.—If sealing wax.

resin or a glass rod be rubbed with a piece of
flannel, the rod, wax or resin will be found
to have acquired a propertv not previously
possessed, that of attracting bits of paper, dust,
etc. Thales, a Greek, mentioned this phe-
nomenon as to amber as earlv as 600 B. G. but
only since the time of Dr. Gilbert (1600) has it
been termed electricity.
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Mr. Edison's Impressions of Europe
By W. H. MEADOWCROFT

For the first time in 22 years Thomas

A. Edison has taken a real vacation.

Starting on August 2nd on the Maure-

tania, with his son Charles, he went to

England to join Mrs. Edison and their

daughter Madeline and son Theodore for

an automobile trip in Europe, returning

to New York on October 7th. Believing

that the readers of Popular Electricity

Magazine would be interested in Mr.

Edison's impressions of his foreign trip,

I interviewed him at his laboratory in

Orange, N. J.,
and found the great in-

ventor looking rugged and well, and al-

though extremely busy, willing to grant

me some of his valuable time.

When asked to mention the most inter-

esting experiences of his European trip,

Mr. Edison smiled and said, 'That's a

large order, and I don't know that I can

fill it, but let us begin at the beginning.

"One of the first things I did on arriv-

ing in England was to visit the House of

Commons, where they were holding an

all-night session, and where I saw two

votes taken on the bill relating to the

House of Lords. A seat was given me

in the strangers' gallery. I could see, but,

of course, could not hear the speeches.

It was all very interesting, but there was

no excitement. After the House ad-

journed everyone went out on the terrace,

where I was introduced to a great num-

ber of the statesmen. They presented me

with a copy of the Lord's Veto Bill,

signed by Prime Minister Asquith, Lloyd

George, John Redmond, John Burns,

T. P. O'Connor and others. I was m-

vited to visit the House of Lords the next

day, but could not spare the time, as I

had arranged to meet my wife in France.

"Next to Americans the English have

the best practical brains. I like the Eng-

lish and admire their institutions and

statesmen, and the way the country is

run. They are strong on ancient tradi-
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MR. AND MRS. EDISON AND PARTY WITH DR. EMIL RATHENAU AT THE ELECTRICALGENERATING STATION AT MOABIT, GERMANY, SEPTEMBER, 1911

tions, but they are fast realizing that
mere hereditary institutions must go.
When I was in England a great railroad
strike began, but the Government real-

ized that it had a duty to perform to stop
disorder, and it acted firmly. Govern-
ments are merely huge business concerns,
and no allowance for sentiment should be
made in their practical dealings with the
affairs of the world. In this case Eng-
land took energetic measures to insure
the right of the individual to work for

whatever wages he pleased, despite the

tyranny of labor societies, and I think it

is a healthy sign of her basic common
sense.

"Motoring through France is a source
of unbounded pleasure. I have seen no
superior roads anywhere. I traveled over
more than 2,000 miles of roads there and
less than three miles were bad. There
was not a rut more than two inches deep.

We are far behind the French in this re-

spect, and our American road engineers
can get some valuable pointers from
France.

'I was disappointed, however, in Paris
as the so-called 'City of Light.' It bears
no comparison to New York in that re-

spect. The Champs Elysees, which is

the most brilliantly illuminated street in

the city, looks like twilight compared with
Manhattan's 'Great White Way.' Paris
is ever a wonderful city. There is much
to interest the visitor, and I took no
small pleasure in revisiting the familiar
scenes of years ago, but my stay in the
city of magnificent prospects was very
short.

"I did not visit any of the great scien-
tific institutions, the purpose of my trip

being to see the country.

The historical monuments of Paris
do not impress me. I see them resting
on the bones of countless victims of Na-
poleon's personal glory. Conquest costs;
it never pays. The Germans have paid
more than a thousand dollars an acre
for Alsace and Lorraine and they
thought they had gained it free. Their
little march around the Arch of Triumph
was in the end the costliest promenade
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ever made. The glory of the war lord,

wherever he may be, is fading away.

There is too much independent thought,

too many newspapers and schools in our

present day of civilization to permit of

the antiquated methods of these over am-

bitious men who, hiding behind their

selfish aims, cry loudly for the glory of

their country and force ruin on their

people. The terrible price of war would

be clear to coming generations if every

monument had inscribed upon it the de-

tails of its cost to the people. The war

game has received a solar plexus blow,

anyhow, in the coming of the aeroplane.

A thousand aeroplanes would cost less

than one Dreadnought. But think of the

frightful effect of a fleet of a thousand

airmen dropping nitro-glycerin bombs.

Another great international war in

Europe seems impossible now so far as I

can see. In other words invention has

gone beyond the thirst for blood; the

power of science, that has been let loose,

must overwhelm aggressive diplomacy.

Although Europe has learned her eco-

nomic lesson, the subject of war seems

to be ever in the minds of her people.

"But returning to more pleasing sub-

jects than war, let me say that I enjoyed

my tour through France. Its beautiful

scenery is restful, and its agricultural

richness is very impressive. I was

amazed at the bountiful crops of wheat,

barley and other small grain. There were

no such extensive fields of one kind of

grain as we see in our western states, but

cultivation is done in small acreages. A
few acres of wheat, with a similar patch

of oats adjoining it, and so on,^but all in

the highest state of perfection. The

farmers are successful and well to do,

and it was not difficult to discern one

reason of the wealth of France. The

vast vineyards were particularly interest-

ing. Unfortunately it did not happen to

be the time for gathering the grape crop.

I would like to have seen it, for I under-

stand they make a great holiday of the

occasion. Everywhere we went on our
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motor tour we found the people appar-
ently happy and contented. They have
savings in plenty, but they put the money
out in government bonds. Land invest-

ments with them are practically nil. I

was struck with the lack of new build-

ings going up. The peasants are cer-

tainly geniuses in making the most of a
tiny strip of land. In one small farm I

counted no less than seven different kinds
of crops. The apple orchards of Nor-
mandy astonished me by their wonderful
crops of ruddy apples.

"The 'French bread struck me as par-
ticularly good. It was palatable and nu-
tritious, and I ate a great deal of it while
in the country. The French are wiser
than we in not seeking to make their

bread dazzlingly white by sacrificing the
nutritive parts of the wheat. Their skill

in cooking is apparent everywhere, for
even in the smallest villages everything
that was served had the magic of their
art.

"Switzerland is a country of mag-
nificent scenery and practically unlimited
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power going to waste. In motoring it is

quite a change to leave the beautiful

French roads where one can speed, and

get into Switzerland, where sixteen miles

an hour is the limit. The people are pro-

gressive, but lack the daring in business

that is characteristic of the Anglo-Saxon.

They are hampered by over-prudence. In

some respects they remind me of the

Japanese, for their genius shows itself

in minute sorts of labor. They are a

little people in a little land. As far as I

can judge, they are more intricate in in-

vention than in mind. Their watches,

clocks, music boxes, wooden toys, and

what not,—everything is little. We
showed them how to make Geneva

watches by machinery, and now they are

imitating us in their own country. But

occasionally a great engineer will arise

among them. One is my friend Turitini,

who constructed the great power works

on the Rhone.

"Cheap electricity is waking up Switz-

erland, and there are some signs of

growth. You will find new buildings go-

ing up, which cannot be said of all the

countries in Europe. It is to be hoped

that the Swiss will soon be so thoroughly

awakened that the dreadful spectacle of

women harnessed to the plows, yoke-

mates with cattle, will be a thing of the

past.

"Bohemia was a surprise to me. I had

not expected to find much progress there,

but was agreeably disappointed. New
construction was in evidence not only in

the larger towns, but even the smaller

towns are extending somewhat. Most of

the old houses are built up to the side-

walks, and there are no gardens or lawns

in front, but the modern houses are dif-

ferent, and one sees flowers in the front

yards. Perhaps this may be due to the

influence of Bohemians who have re-

turned to their country with a compe-

tence made in America, and have taken

American ideas with them. There is a

general tendency in Bohemia toward

commercial and manufacturing develop-

ment on a larger scale than ever before.

Many factories are in course of construc-

tion. But the country is at present handi-

capped by ill-feeling between the laity

and the Church, which must work itself

out before any great progress can be

made. I was struck with the fact, here,

as elsewhere, that the European farmer

makes more out of less promising land

than ours, by intensive farming. Over

there they spend their time and energy

in carefully cultivating small areas in-

stead of crudely cultivating large areas,

as many of our farmers do. Nothing in

the way of land goes to waste in Europe.

Even the roadside is lined with fruit

trees, principally apples, then come pears,

then cherries. Ninety-nine per cent of

such road land goes to waste with us.

The Bohemians grow great crops of

apples. There must be at least 250 square

miles of the country devoted to apple

growing. Their fruit is not as good as

ours, however, being smaller and mostly

used for the manufacture of champagne,

vinegar, etc.

"In traveling through France I found

myself looking always for the nation's

factories, but generally in vain. Of

course, she has her lactories and plenty

of them, but her manufactures, generally

speaking, are artistic in nature, high in

value and small in bulk. Hence, they do

not require large machinery to produce

them. On coming into Germany one im-

mediately sees evidence of its being a

great industrial nation. I saw more fac-

tory chimneys in the town of Chemnitz

alone than in the whole of France.

"It seems like a humiliating thing to

say, but it is the fact that Germany's

manufacturing industries are pushing

ahead much faster than ours are. The

o-rowth of her manufactures is constant

and tremendous.

"Thousands of factories are in course

of construction. I saw many factories

in North Germany, and whether they

were built or in building, the construc-

tion, generally speaking, was better than

the construction of the best of ours.

Their building methods are extremely
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sensible, economical and effective. They
use cement more freely and more wisely
than we do. One sees everywhere build-

ings of loose stones faced with cement
which fills in the interstices.

"Every detail of factory construction
over there is hedged about by carefully

restrictive laws, which are rigidly en-

forced. The consequence is well built

buildings, safe, sanitary, admirable. There
is very little danger of fire in such build-

ings. I was told in Prague that the city's

fire loss in one year was only $26,000.
The fire horrors which are continually

occurring in America are impossible. The
construction of the buildings is such that

the workmen's health is carefully pro-
tected ; they have fine light and air, and
in the arrangement and management of
the machinery they are carefully pro-
tected against accident. We have many
things to learn from Germany in these

details of factory equipment, construc-

tion and management.

"When our American people realize

that the average depreciation on an aver-

age building is three per cent as against

one-half of one per cent in Germany,
they will wake up and throw aside tradi-

tion and take a lesson from our German
friends who make liberal use of cement
as a building material. We are apt to

think of them as being slow and con-

servative. They are certainly conserva-

tive, but in that respect they have forged

ahead and have made haste economically.

"Germany is up to date in all branches
of mechanical and scientific advance. She
is not behind us in these lines, generally

speaking, although her shops are full of

American machinery or imitations of it.

I went through two great electrical shops
in which 85 per cent of their machinery
was American. This illustrates the good
sense of the Germans. While Germany
is the most scientific of all the nations,

she does not approach us in applied

science. She is pre-eminent, however,
in some lines. In chemical industries she

stands alone. In automatic labor-saving

devices of all kinds and in their applica-
tion we excel her.

The Germans are the world's most
persistent people. They usually get what
they are after, and they have started now
to capture our mechanical prestige. If
the United States is to prevent them
from outstripping us in the race, we shall

have to get down to hard, intelligent

work.
uThe German domestic trade is enor-

mous, but from indications in the pack-
ing rooms of several large German fac-

tories which I visited, I should say their

foreign trade is still larger. They are
organizers of great ability and extraor-
dinary patience and are wonderfully en-
ergetic and intelligent. Not only are
they fighting us for the world's trade,

but they are also fighting England wher-
ever she has business that they want,
ind they have engaged in a persistent

campaign for the world's business. This
campaign is not sensational, but there is

no slackening up of it. If we are going
to hold our own or win out, we should
watch them closely, for there is much in

their methods that we could learn with
profit.

They have gone so far as to establish

banks with German capital in all parts of
the world for the purpose of assisting

resident German merchants, thus Ger-
many not only exports goods and makes
the profit from their sale abroad, but fur-

nishes the necessary banking facilities,

also highly profitable, through which the

business is conducted, and she sends the

goods in German ships.

"Another thing in Germany impressed
me greatly, and that is one great advan-
tage which their manufacturers have
over us and every other country. I refer

to her great promoting banks. In our
country a man desiring to put something
new on the market must have a promoter
of his enterprise, and our promoters are

notoriously irresponsible. In Germany
inventions are brought out by the pro-
moting banks.
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"For instance, The Deutsche Bank,

which is one of the largest banks in the

world, has a corps of engineers and audi-

tors ready to investigate any proposition.

If a manufacturer wishes to exploit the

invention he can get money promptly at

a reasonable interest if he can

prove that the proposition will

be profitable. It saves time and

keeps him out of the clutches

of sharks.

"A good part of this plan is

that the bank will carefully

watch the progress of the in-

vention and the manufacturer,

and will place the stock on the

and manufacturers, and I predict that it

will soon put the German nation in ad-

vance of us in the origination and devel-

opment of new mechanical ideas.

"I believe I see the true inwardness of

the Emperor's unwavering naval policy.

He does not want war ; no

one wants it less. But he

apparently considers a

large navy a good business

investment. It insures pro-

tection to German capital

invested in the remote parts

of the world, as well as to

German merchants wher-

ever they may be. Hence

THE LABORATORY BOYS GREETING MR. EDISON ON HIS FIRST APPEARANCE AT THE

LABORATORY AFTER RETURNING FROM EUROPE. ABOVE MR. ™|°* GREETING

MR. FRANK L. DYER, PRESIDENT OF THE EDISON INTERESTS

Exchange, and when it has arrived at a

certain point of prosperity, will sell the

shares and take its money back, when it

gets a fair profit for its use. This leaves

the inventor or the manufacturer with

his invention and factory in his own

hands to proceed alone without encum-

brance. This shows the wisdom that the

Germans exercise in providing the ut-

most encouragement to their inventors

their navy may be looked upon as a com-

mercial proposition, and its cost as insur-

ance premium.

"My visit to Berlin was exceedingly

interesting. I had not been there for 23

years, and the city had grown almost

beyond my recognition. It has been

called the Chicago of Europe, and it is

certainly growing with Chicago speed.

I have good reason to be interested in
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Berlin, for it is the center of electrical

industry in Europe. The greatest of the
electrical works, the Allgemeine Elek-
tricitats Gesellschaft, is there, and is

operated under the direction of my old
friend, Dr. Erriil Rathenau, employing
about 60,000 workmen. I feel a sort of
paternal interest in this works, as it was
practically started by me, and once bore
my name.

"Another of the great electrical works
in Berlin is owned by another of my
friends, Sigmund Bergmann. He started
his electrical life with me by working at

the bench in my Newark shop about 40
years ago, and later on made carbon
transmitter telephones and phonographs,
and afterwards became my partner in

manufacturing the detail apparatus for
the electric light system. His shrewdness
and ability kept him ahead of the pro-
cession in this country, and he has kept
up his reputation by organizing and
operating his great establishment in Ber-
lin, where he employs about 12,000 work-
men and makes everything electrical.

"Still another of the great electrical

shops is the one established by Schuckert,
who also worked at the bench in my
Newark shop with Bergmann, leaving
my employ to go to Germany to settle

up his father's estate. He stayed there
and took up the manufacture of electri-

cal apparatus and established the great
works that bear his name, and in which
many thousands of workmen are em-

ployed. He died immensely wealthy, but
the works still go on.

"I also visited the Siemens-Halske and
Siemens-Schuckert Works. These cover
a large area and employ about 48,000
workmen. They manufacture not only
everything that is used in the electric

light and power fields, but also an im-
mense variety of fine instruments and ap-
paratus for philosophical and other pur-
poses.

"I was much impressed with the great
progress Germany is making in electrical

manufactures and in the use of elec-

tricity. The people use electric light and
power with great liberality, for they can
buy current very cheaply. While there
are many other important manufacturing
plants throughout the country, Berlin is

distinctly the electrical center. The im-
portance of the electrical industry to Ber-
lin may be readily appreciated when it is

realized that at least one-sixth of that

city's population depends upon it.

"I found my trip through Europe most
interesting and instructive. It was made
mostly by motor car, so we really saw the

countries we went through, and really

came in closer contact with the people
who live in them than if we had traveled

from place to place by train. I am well

satisfied, however, to get back to my own
country, for I did not see any country on
the other side of the ocean that can com-
pare with the United States, if consid-

ered as a whole."



Meters That Are Almost Human

As originally conceived electric meters

were designed simply to tell the quantity

of electric current flowing in a circuit, or

its pressure—voltage. Since the product

of quantity and pressure gives the power

passing through the circuit it was natural

that a meter which would record this

product should soon be developed.

As soon as people began to sell elec-

tricity in large quantities it became ap-

parent that the "flat-rate" basis would

never do. The watt-hour meter, which

multiplies current and voltage and takes

into consideration time as well, has taken

its place. This type of meter is the most

important, commercially, of all. Today

practically every consumer of electricity

from the huge manufacturing industry to

the modest suburban bungalow dweller

pays for it on the say-so of a watt-hour

meter installed on the premises.

In the tenement districts of some

large cities there are prepayment meters

into which one can drop a quarter. When

the quarter's worth of current has been

used up the lights go out and you must

either come across with another quarter

or go to bed in the dark. The dropping

of the coin closes the lighting circuit,

which is automatically reopened after a

certain number of revolutions of the

meter armature.

The watt-hour meter records only the

total power which has passed through it.

For some purposes particularly in the

power station it is necessary to know

also the fluctuation of current and volt-

age. This information is secured by

recording meters which trace on a mov-

ing strip of paper a curve showing the

variation in voltage or current during the

period. Others trace these records on a

revolving paper dial, the scale of which

is made up of concentric circles. Then

there is the recording watt-meter which

draws a curve between time and power.

All these instruments are called graphic

meters because they draw their records.

Besides these there are meters for

measuring the" frequency or cycles per

second of alternating current, and meters

for measuring the power-factor, which is

the ratio of actual power to apparent

power in three-phase circuits.

There are meters used to measure tem-

perature, called pyrometers although they

are really thermometers. For the meas-

urement of high temperatures electrical

pyrometers are used almost exclusively.

They are simply ampere-meters con-

nected to the two ends of a thermo-

couple. This thermo-couple consists of

plates of two metals which, when heated

in contact with each other, set up an elec-

tric current. The current is proportional

to the temperature rise and so the scale

of the meter is divided into degrees

Fahrenheit instead of milli amperes. One

beauty of this thermometer is that you

can take the temperature of a fire with-

out getting near it. Pyrometers are used

largely in foundries, smelters and other,

places where molten metals must be

worked at definite degrees of heat.

But perhaps the most interesting of all

electric meters are the ampere-hour

meters. These register the product of

amperes and hours. Their greatest use-

fulness is in connection with storage bat-

teries. The capacity of storage batteries

is rated in ampere-hours and in charging

them it is necessary to put in about 20

per cent more current than you expect to

take out. The ampere-hour meter^ for

controlling battery charging has a pointer

which moves around the face of a dial.

You can set this pointer for the number

of ampere-hours which you wish to give

the battery. When this amount of cur-

rent has passed into the battery the

pointer on the meter makes a contact

which opens the charging circuit. Thus

the battery may be fully charged without
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attention and without danger of over-
charging.

These meters are used on electric auto-
mobiles for indicating how much "juice"
is left in the battery. Since the capacity'
of the battery grows less as the rate of
discharge increases—that is, since a bat-
tery which will deliver ten amperes for
ten hours will deliver 20 amperes for
only four hours—a battery discharged at
a high rate might be exhausted when the
meter showed it still partially charged.
To compensate for this a meter has been
built which automatically speeds up on
discharge as the rate increases.

An important application of these
meters is in electroplating silverware.
This is done by immersing the article to
be plated in a solution of silver salts and
passing electric current through it. The
deposition of silver is proportional to the
amount of current passing, hence these
meters are built to read in pennyweights
of silver instead of in ampere-hours. By
setting the meter at the number of penny-
weights desired the articles can be left in
the bath without attention. When the
plating is finished the circuit is opened
automatically and the operator notified
by the ringing of a bell.

FIVE HORSEPOWER MACHINE STARTED AND
STOPPED BY A WAVE OF THE HAND

An unusually spectacular feat was
once performed by Mr. William J.
Hammer, a prominent consulting en-
gineer of New York. In this experiment
he started and stopped a five horsepower
machine many times by a mere wave of

resistance of selenium. Under the rays
of the lamp the cell became a good con-
ductor and the current from a battery
was allowed to flow through the cell and
through a coil of wire surrounding a
magnet. According to a well known
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APPARATUS FOU STARTING
AND STOPPING THE FIVE
HORSEPOWER MACHINE

the hand. It would have been possible
to break the circuit of a 5,000 horsepower
machine in the same manner.

In performing the experiment the light
from an acetylene lamp was concentrated
on a selenium cell. Selenium, which is

an absolute non-conductor in the dark,
possesses the wonderful property of al-

lowing a current of electricity to pass
easily through it when it is exposed to
light; that is, light reduces the electrical

AuTOMATir
Motor Staf?tfk>

"uLt 1910

principle of electricity, the magnet then
became much stronger than before and
drew to its poles an iron armature. The
armature and the magnet formed what is

called a relay.

As the armature was drawn up against
the poles it closed the circuit of an auto-
matic motor starter (shown only dia-
grammatically in the drawing)." This
started a five horsepower electric motor,
belted to a five horsepower dvnamo, and
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as the machine started to revolve the dy-

namo generated current which lighted a

huge bank of incandescent lamps.

Now for the spectacular performance.

When light rays are excluded from sele-

nium it becomes a poor conductor and

current cannot pass through it. There-

fore the experimenter steps up to the

acetylene lamp and waves his hand once

before the cell, shutting off the light rays

from it. For an instant the selenium

has a high resistance and current ceases

to flow through it from the battery. This

de-energizes the relay and the armature

falls away to the "dead" contact of the

motor starter as shown in the diagram,

opening the main circuit and stopping the

machines.

Conversely, if the operator's hand is

then removed from between the selenium

cell and the lamps, the light again acts

upon the selenium, current again flows

through the circuit, the armature is

drawn up and the motor starts again.

Charles Proner.

The Life Saver

DETECTOR FOR LIVE WIRES

move when all is going well, then the

rod is again attached to the case and

used as a handle so as to touch the upper

button against the electric wire.

This very handy little instrument,

known as the life saver, is used in Paris

in order to see whether electric lines are

"alive" or not. It is about the size of

a watch and can be detached from the

ebonite rod. The rod is needed so as to

hold the detector and at the same time

by the insulating ebonite, protects the

body from shock.

Inside the case is a small, pivoted

member which is attracted by a fixed

piece should the wire be live. However,

in an instrument of this kind one of the

main points is to know whether it is in

good working order, so that it can be

relied on without any risk. To find this

out the case is taken off the rod and set

upright on a table, then the rod is rubbed

briskly on the sleeve so as to electrify it

and is then touched to the button of the

case. This causes the pivoted part to

Effective Billboard Lighting

It may be somewhat of a mystery to

the uninitiated to see a big electric bill-

board brightly illuminated at night with

no evidence of a wasted ray of light in

the direction of the observer.

The lighting effect may be produced

by a ioo-watt tungsten lamp in a Reco

BILLBOARD LAMP AND REFLECTOR

mirror reflector held in position by metal

conduit for the wires. The eight sides

of the reflector are mirror glass fitted to

a waterproof brass lamp socket and

strongly reflect the light to the face of

the board.
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An English Idea of Advertising

The advertising of an English firm
making rubber covered cable takes the
form shown in the accompanying repro-
duction of one of its advertisements.

• S! HfibENS 6ABU $ RllSBSR 6° ttfJ- I^RRINeftfM
St. Helens Patent Cab Tyre sneathmg with6tand6~Hara wear wet
and Corrosion. 11 ,

8 Light, Smooth, Flexible, ana cannot 'Kink.

AN ENGLISH ADVERTISEMENT

Whether or not the advertisement would
measure up to the standard set by Ameri-
can advertising experts, ^as to effective-
ness, is a question, but it is at least in-
teresting and certainly indicates beyond
argument the toughness of the product.

Recording Terrestrial Pressures

The subterranean gas pressures, which
cause geysers and volcanoes to spout
occasionally, also show themselves to a
lesser degree in many other localities
where they can be detected by connecting

**mmm
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Earth Pipe:

delicate pressure gauges to pipes run
some distance into the earth. This
internal pressure varies from day to day,
and in many cases even from hour to
hour, but neither the causes of the varia-
tions nor their connection with earth-
quakes and other disturbances have as
yet been properly explained.

To secure more data on this subject,
Prof. Boernstein has constructed a re-
cording earth-barograph in which he
cleverly uses a magnetic action for trans-
mitting the motion to the needle. Having
tapped the earth with a pipe, he connects
the top of this to the mercury chamber of
a barometer. Floating on the top of the
mercury column is a small cylinder of
iron which moves up and down as the
mercury is pressed more or less by the
air in the terrestrial pipe. This iron
float attracts a small V-shaped magnet on
the end of a delicately balanced beam,
which beam carries a long arm fitted with
a pencil. Consequently, the pencil fol-
lows every movement of the iron float
and records the pressure variations on
.the surface of a cylinder which is rotated
once every twenty-four hours by a small
clock.

APPARATUS FOR RECORDING TERRESTRIAL
PRESSURES

Wireless Telephoning Across a River

Any ordinary telephone may serve also
for wireless communication across a
river. The accompanying sketch illus-
trates how the connections are "made to
arrive at this end. The theory is as fol-
lows :

The electric current always seeks to
travel the shorter way, if two ways are
open to it. Thus it has been frequently
and successfully shown that such a wire-
less communication across a river is by
no means a difficult task.

Two plates (A) and (B) are suspended
in the water of one side of the river. The
distance between these two plates should
exceed the width of the river at the point
where one wishes to establish a wireless
communication. The same holds true of
the station on the other shore of the
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WIRELESS TELEPHONING ACROSS A RIVER

river. There, too, the plates (C) and

(D) -should be plunged to the bottom of

the river sands at a distance from each

other, exceeding the width of the river.

(F) and (F1
) are the batteries. Care

should be taken as to the connections.

If the negative pole of one battery is

next to the plate leading directly to the

river, then on the opposite side of the

river the wire leading from the battery

direct to the plate should be positive. In

the illustration this is clearly brought

out, for if the pole connected to (B) is

negative then the pole connected and

leading to (D) should be positive.

In order to ring up it would be more

satisfactory to use a high-wound mag-

neto, but with sufficient battery on each

side an ordinary bell may be made to

ring quite easily. (E) and (E1

) may be

ordinary house telephones with good

microphones. Emile Ruegg.

other in connection with the needle em-

ployed on the wax cylinder of the phono-

graph to take down the message. In re-

producing a message the cylinder may be

set back any number of times to repeat

indistinct portions. Trials so far made

are said to indicate satisfactory operation

of the device.

Cement Cross Arms

The cement cross arm shown herewith

is made of concrete reinforced by steel

rods interwound with steel wire, and is

fastened to the pole—of any material—

by a single center bolt.

The arm is of nearly triangular cross-

section, and may be fitted either with

single iron pins, ordinary wood pins, or

double iron pins below or above the

EMDVtEW

Telephonography

A recent issue of L'Elettricista tells of

tne results of Prof. Pierluigi Perotti's

experiments with an apparatus designed

to record upon a phonograph cylinder

telephone conversation as it comes over

the wire.

Two receivers are used at the receiv-

ing end, one in the ordinary way and the

CEMENT CROSS ARM

pole ; this is one of its distinctive features,

enabling it to hold double the number of

wires.

This arm is remarkably strong. At a

recent test held before experts from

various parts of the country a sample,

newly made arm, fastened only by the

center bolt, upheld a weight of 1,800

pounds. It may be fitted with wood in

such a way that a wire, if broken from

the holder, would not ground on the

cement.

This arm, of course, is practically in-

destructible. Its initial and final cost is

at present 48 cents, but the inventor, Mr.

O. P. Megahan, is confident that this will

be lowered to less than 30 cents before

the arm is placed on the market. Molds

for making the arm have been perfected,

also a "fool-proof" cement mixture

which the most ignorant laborer has only

to mix with water and pour, doing away

with the danger of weakening the arm

by improper mixing. H. Bedford-Jones.



Just Before the Play

It was just before the matinee. "Come
in" called a voice in response to the rap
of the manager, and we entered the
dressing room of little (everybody says
"little") Miss Margaret Lawrence, the
charmino-

I

*:hji*

*& ingenue, m
"Over Night" who has
kept Chicago laughing
ever since the play was
put on at the Princess.

A slender, dainty
girl with big, roguish,

wide-open blue eyes sat

in a chair before her
dressing-room table,
upon which were a lot

of mysterious (to a
man) celluloid things

in pink, a mad black
cat pin-cushion and a
chuckling billiken. And
everything was in its

place.

"Oh yes," said she,

"I have an electric

curling iron and a

pressing iron that

carry about with me.
I really couldn't get

along without them."

"And an electric

chafing dish is the

nicest thing, espe-

cially when you are

hungry and don't

want to go outside

your room, and stage
people get hungry just

like other folks. We have chafing dish
parties too, after the play, right here in
the dressing room. I can make the best
rarebit and you would be surprised at the
number of edible things that can be
manufactured with only a chafing dish."

'You"— but the sentence was un-
finished. Miss Lawrence disappeared
for the first act. When she returned at its

«!!!!

close, there was not a trace of the "good
cry" that follows the suffragette speech
of^the bride whom she is supposed to be.
"And you want to take my picture?"

she resumed. "Is that all right?" she
asked, as she assumed a

pose and lifted the cover

fefct
of the clia fing dish to ex-
amine its contents while
the photographer caught
the picture.

'Two years and a half
ago I played for charity
in The Two Orphans'
and finally mother let

me play in 'Prince Chap.'
Last year I played in

'Her Son' and this year
I'm here."

'They tell us you are
fond of flying machines,"
said her visitor. "Yes,
I went up with Mr.

Photo by IValinger

Beattie in his Curtiss bi-plane at the
Boston meet. It was easy going up. You
don't get a bit dizzy. But when we were
coming down I thought every minute
'Now I haven't quite so far to fall if any-
thing should happen.' "

'Would you not like to write a short
letter to our readers?" asked her inter-
viewer.
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MISS LAWRENCE IN HER
—PREPARING FOR A

"If you really wish it," sue replied, and

taking pencil and pad, this is what she

wrote:

"One of the fundamental requisites of

a letter such as Popular Electricity

has asked me for is a subject, but one

has not been suggested.

"I presume I might write on the 'dram-

mer' but I doubt whether that would be

at all interesting, much less instructive to

the readers of- so scientific a magazine..

STAGE DRESSING ROOM Photo by Walinger

LITTLE LUNCHEON

How shall I begin? I have it. I will

tell you about seeing Mr. Edison. Have

you ever seen him? I had him pointed

out to me one day on Broadway, New

York City. I had pictured to myself an

unusual man—a sort of colossus. I was

somewhat disappointed when I found

him to be a middle-aged person of gen-

erous proportions with a large head

crowned by gray hair and with deep-set

blue eyes.
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"He seemed not to be at all interested
in the goings on of Broadway, but was
apparently thinking deeply all the time.
I wondered then what new invention
was passing through the mind of this
giant of the Twentieth Century. I stood
speechless and just gazed straight at him,
and wonderful to relate, he looked up,'
and seeing me looking so intently at him'
smiled. I could not help it, I bowed and
he doffed his hat and then passed on
and was soon lost in the crowd
''Somehow then I felt wonderfully

small, and my art too seemed altogether
insignificant. He is a true genius—the
greatest inventor of this or any other
age. In the art theatrical, when beautiful
scenic and lighting effects help us to en-
tertain, we do not forget that to Edison
we owe the incandescent lamp that makes
these effects possible. I tell you it is

good to think that Edison is an American.
But after all, is not America the home of
inventions ? Nor are men alone in this
circle of activity. I am not unmindful
that it was Madam Curie in Paris who
discovered radium, and women are com-
ing more and more to the front in the
application and adaptation of economy
in labor-saving electrical devices in the
home."

It may be noted that "Over Night"
was written by a mechanical engineer,
Philip H. Bartholomae.

Young Bartholomae was just fresh
from the Armour Institute, Chicago,
when he started in with the American
Bridge Company. Meanwhile an unex-
pected deliverance waited him, for while
gathering intimate knowledge of girders,
beams, spans, abutments, and other tech-
nical elements of bridge construction, he
was burning midnight oil on an entirely
different matter. His naturally jocund
intellect rebelled at the solemn details of
blue prints and contract estimating and
took very naturally to play writing. His
play was accepted after the usual round
of managers and scored a triumph when
produced in New York, Boston and
Chicago.

Headlight Without Glare

If the scientist who defined dirt as
"matter out of place" were still alive,
he would probably tell us that glare is

light out of its proper place. Every in-
crease in the candlepower of lamps when
used singly has added to this the dazzle
or glare which depends largely on the
contrast between the light and the darker
background. In automobiling, this has
been a frequent source of accidents which

HEADLIGHT THAT DOES NOT DAZZLE THE
EYES

even the electric headlights have not
generally avoided, as they also are
usually so designed as to light not only
the roadway but also the path for some
five or ten feet above the level of the
road.

This higher lighting does little or no
harm at some distance from the lamp, but
close to the same it is not only obnoxious
but often dangerously bewildering. If
the rays of light could be directed so that
they would not rise above the horizontal
until they reached a distance of, say,
200 feet from the lamp, this source of
danger would be avoided. A clever way
of accomplishing this has been devised by
Monsieur Louis Bleriot, the celebrated
French motorist who was the first to fly

across the British Channel and whose

•



POPULAR ELECTRICITY 689

monoplanes have established many new

records. In seeking a safe and effective

headlight for his racing car, Mons.

Bleriot equipped an electric lamp with a

deep mouth in which he placed horizontal

slats of aluminum, black on top but

highly polished on their lower surfaces.

The dull black absorbs the light which

would otherwise rise, while the polished

surfaces reflect it to the ground.

At a distance of 200 yards, these slats

are invisible and the light appears as a

clear bull's eye. On approaching the

lamp, the slats become more and more

conspicuous to one walking or driving, as

their blackened upper surfaces hide the

vanes which reflect the light to the

ground. These same vanes or slats also

keep the rays of light from rising ahead

of the chauffeur, so that he is not sub-

jected to eye strain due to the headlight.

Tree Leased for Telephone Pole

A tall fir tree on a high bank of the

Lewis river in Washington has been

leased to a telephone company for a

period of fifteen years, the consideration

being ten dollars. The span of the river

at this point is considerable and the com-

pany entered into this peculiar contract

because it felt that it would be cheaper

to lease this tree than to put in a regular

pole of sufficient height to keep the wires

above navigation in the river.

In case the tree dies or is destroyed

before the expiration of the lease, the

company is given the right to erect a pole.

It also reserves the right to put guy

wires on the tree.

The maker of this peculiar lease is

Mrs. Mary Bratton who leased the tree

to the Etna Telephone Company.

A BEAUTIFULLY LIGHTED CHURCH
This is a view of Eighth Church of Christ, Scientist, Forty-fourth Street

and Michigan Boulevard, Chicago—lighted by the indirect system. I he cen-

tral bowl suspended from the dome is 7/2 feet in diameter and contains 20

250-watt tungsten lamps in silvered reflectors controlled on 20 circuits, lne

auditorium is 92 by 100 feet.
_
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Clever Electrical Device

A clever though somewhat gruesome
device has been invented by a Los

,

Angeles chiropractic physician to explain
his theory of nerve treatment. It con-
sists of a human- skeleton illuminated
with different colored electric lights to

represent the different nerves and organs
of the body. At the back of the spine is

a set of switches controlling- the bril-

liancy of the lights, and to show the nerve
pressure as it would be in a living body.
A set of six blue lights represents the
arteries, six white lights the nerves of
the spine, line-o-light tubes are attached
to the arms and legs to represent the
main nerves, a large red bulb represents
the heart, an orange one the stomach,
while two four-candlepower tungstens

ILLUMINATED SKELETON FOR CHIROPRACTIC
DEMONSTRATION

are used for the eyes. The lamps when
working at full brilliancy represent the

human system in health, but when any
switch in the system is disturbed the
lights are dimmed down to one-half their

normal power to represent sickness.

Novel Floor Sanding Machine

A novel electric driven sanding ma-
chine about the size of an ordinary lawn
mower is seen in the accompanying illus-

tration upon which is set a two horse-

NOVEL FLOOR SANDER

power direct current motor or three
horsepower alternating current motor.
Any mechanic of ordinary intelligence

can run the machine, doing perfect work
in surfacing off a floor without injuring
it.

The machine is easier to handle than a
lawn mower, as it propels itself, and all

one has to do is to guide it without, how-
ever, the necessity of pushing. The
abrading cylinder is covered with sand-
paper which requires only a few seconds
to change. Coarse paper is used for
roughing off and finer paper for final fin-

ish, each sheet lasting about half an hour.
The paper is clamped firmly by jaws
which constantly keep it taut and even,
thereby producing the best results.



The Founders of the Electrical Industry

By GEORGE FREDERIC STRATTON

THOMAS A. EDISON.

The reputation of Mr. Edison was

fully established before the era upon

which this article treats. His inventions

of wonderful telegraph transmitting and

recording instruments, of the phono-

graph and kinetiscope, all antedated his

explorations into the field of electric

lighting. Shortly previous to the year

1877 he had established a small work-

shop in Newark, N. J.,
where, in con-

nection with William linger, he engaged

in the manufacture of electric light dyna-

mos. This was the only period in which

Edison has actively engaged in commer-

cialism, and his distaste for business, and

business methods, is graphically de-

scribed in his own words :

"I kept only pay-roll accounts—no

other kind. I preserved all bills and gen-

erally gave notes in payment. The first

intimation that a note was due was the

protest; after which I had to hustle

around and raise the money. This saved

the humbuggery of bookkeeping, which

I never understood ; and the arrangement

possessed besides the advantage of being

cheaper, as the protest fees were only a

dollar and fifty cents."

But although Mr. Edison always as-

serts that he knows nothing of business,

his methods of investigation, and conse-

quent invention, show him to be pos-

sessed of an orderly system of thorough-

ness and minuteness which would be

highly creditable to the greatest captain

of industry. His search for a proper

material for incandescent lamp fila-

ments affords an admirable illustration of

these qualities. He sent letters to U. S.

Consuls in all parts of the world, re-

questing samples of reeds and bamboos

;

following this, by despatching special

explorers to wild and uncivilized sections

of South America and Africa. He se-

cured over 4,000 different specimens and

tested every one with an exactitude and

minuteness which was marvelous. He

followed a similar plan for obtaining a

suitable vegetable wax for phonographic

records, sending seven men into India,

China, Africa and South America, to

search for available material.

In all the chronicles of industrial ex-

ploitation probably no such remarkable

illustration of confidence in a man's

ability to "make good" is shown as in the

formation of the Edison Electric Light

Company. When Edison announced his

intention, in the autumn of 1877, to at

once devote himself to the problem of

the subdivision of the electric current, a

company was formed, of which Dr. Nor-

vin Greene, of the Western Union Com-

pany, was an active promoter. The cap-

ital was $300,000, and out of that capital

$100,000 in cash was at once placed at

the disposal of Mr. Edison to defray the

cost of his experiments. This before he

had advanced one step towards the en-

couraging solution of a problem which

most of the scientists of the day had pro-

nounced impossible to solve. This action

of the company is the more remarkable

when it is considered that at that time

$100,000 was in effect a far greater sum

to devote to experimental work than it

would be considered in these days of

enormous combinations of industry and

almost unlimited capital.

In 1879 Edison had so far succeeded

with his experiments that a public exhi-

bition of the new lighting system was

given at Menlo Park. Seven hundred

lamps illuminated the grounds and were

viewed by a large number of scientific

men and 'capitalists, who came from all

parts of the country. The news was

flashed across the Atlantic that the long

hoped for incandescent lamp was an
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assured fact, and so great was the excite-
ment and exultation that the stock of the
Electric Light Company jumped the next
day to 3,000. (Par value, ioo.)

The manufacture of the lamps was
commenced at once, the rate of produc-
tion being, at first, ioo per month. Two

years later the company established a
factory at Newark, N. J., and the pro-
duction increased to 1,000 per day.
Later the factory was removed to Harri-
son, N. J., and has been steadily enlarged
until at this time the capacity is over
100,000 lamps per day.
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In 1882 Edison formed a company

known as the Edison Machine Company,

for the manufacture of dynamos and

generators. Its shop was at Goerke

street, New York, and this small com-

pany was the nucleus of the present Gen-

eral Electric Company, the largest con-

cern of its kind in the world. In 1886

the plant was removed to Schenectady,

N. Y., in order to secure room for its

enormously increased business, and in

1892 a combination was made between it

and the Edison Incandescent Lamp Com-

pany and the Thomson-Houston Com-

pany, of Lynn, Mass. This combination

formed the General Electric Company.

Mr. Edison is over 60 years of age, but

he is working as hard now as at any time

of his life. He believes in the possibility

of industry and perseverance overcom-

ing every obstacle. He has said that

genius is "two per cent inspiration and

98 per cent perspiration." A man who

has had intimate relation with him for

years says

:

"Edison knows exactly what he wishes

to accomplish, and how the end may be

attained. Absolute certainty of purpose

and of method save him from frittering

away his time on useless experimenta-

tion."

Besides material wealth, rewards of

finer value have come to him. He has

gained the love and esteem of every man

who has worked in his shops; he pos-

sesses the unbounded confidence of every

business associate ; his name stands high

upon the rolls of the world's greatest in-

ventors, and the recognition of that fact

is found in the honors which foreign

nations have bestowed upon him. He

has received the Albert Medal of the

Society of Arts of Great Britain ; he has

been made Chevalier of the Legion of

Honor by the French Government; and

other countries have shown their high

appreciation of his genius and his per-

sonal character by the bestowal of similar

honors.

CHARLES F. BRUSH, THE PIONEER OF ARC

LIGHTING.

Mr. Brush was to arc lighting what

Mr. Edison was to incandescent lighting.

He took up the impractical apparatus

which had been designed by predecessors

and, by invention and improvements,

placed the arc lamp on a successful basis,

both scientifically and commercially.

He was born at Euclid, Ohio, in 1849,

and graduated at the University of Mich-

igan in 1869, as a mechanical engineer.

Following this profession for a few

years, he became interested in the study

of electricity. The story of his first steps

in this direction was interestingly told by

him in a recent interview

:

"During the summer of 1876 I took-

my first dynamo to my father's farm and

there, where no one could see me, gave

it a thorough trial. Two horses from the

plow supplied me with power. So far

as I could judge, the machine was a

distinct success.

"That autumn a company in Cleveland

began to manufacture it for electro-

plating purposes; but my intention all

along was to make a machine that would

successfully and economically produce

light. Late in the year I ran a wire from

our little factory to the roof of a build-

ing in the public square. I set up a lamp

and, during the parade of some soldiers

that evening, threw my light into the

street below. That was the first public

exhibition of the arc light. The men in

the parade were confused, and there was

some trouble with their horses. The

police scrambled to the roof, and with

more roughness than I thought neces-

sary, stopped me.

"In 1878 I made it possible to operate

a dynamo at a central station and to light

lamps in a series and at long distances

apart. Up to this time only one lamp

could be operated from each dynamo.

My first series plant, a six light machine,

was sold to a clothing dealer in Boston.

In April, 1879, arc lamps were hung in

the public square in Cleveland, and thus

was inaugurated the era of street light-
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CHARLES F. BRUSH

ing by electricity. Sixteen-light machines
followed, and in 1880 we were making
dynamos of 40 light capacity."
Mr. Brush developed as great business

capacity as inventive genius, with the
result that capital was immediately inter-
ested and the manufacture of dynamos

and lamps pushed to the utmost limits of
the factory capacity, although the plant
was continually being increased.

Brush also became interested in the
early attempts at street car propulsion
by

^

electricity. In 1884, Bently and
Knight, who were experimenting in this
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direction, came to Cleveland and secured

permission to use a mile section of the

East Cleveland Street Railway's tracks.

They obtained, from Brush, an arc light

dynamo, which they belted to a 25 horse-

power engine in a nearby shop. Another

Brush dynamo was attached beneath an

old horse-car. They made successful

runs, but because of the atrocious condi-

tions of the tracks, which were laid with

light strap-iron, and the impossibility of

interesting the railway company suffi-

ciently to obtain better equipment, the

project was abandoned. Brush, how-

ever, afterwards designed some very effi-

cient car motors, but his time and ability

were chiefly devoted to the development

of arc lighting, in which for some years

he was the undoubted leader.

The Brush Company had its full share

of tangle and quarrel with other inven-

tors. In the interview referred to, Mr.

Brush spoke warmly of those troubles.

"We ran right into a most extraordi-

nary period of patent litigation and deci-

sions," he said. "Patent rights had been

shamefully abused in all directions.

Farmers, especially, had suffered. An

agent, selling perhaps churns, would

come along, to be followed in a little

while by a man who blackmailed the

farmer into paying damages for in-

fringement. Accordingly the judges of

the United States Courts went to the

other extreme and, for ten years, as far

as I know, not a single patent was sus-

tained on a trial of the case. The Brush

company got into the very midst of this

orgy of injustice, and we had to fight

infringements every inch of the way."

In 1889 the Brush Electric Company

was absorbed by the Thomson-Houston

Company, of Lynn, Mass. Brush retired

with a large fortune and has since de-

voted himself to the care of his invest-

ments in his English and European pat-

ents. He has been decorated by the

French Government for his achievements

in electrical science, and been awarded

the Rumford Medal by the American

Academy of Arts and Sciences.

ELIHU THOMSON AND THE THOMSON-

HOUSTON ELECTRIC COMPANY.

Elihu Thomson was born in Manches-

ter, England, in 1853, coming to America

with his parents five years later. In the

'70s he was professor of chemistry and

mechanics at the Philadelphia High

School. In 1877-8 he became greatly in-

terested in electric lighting, and with

Professor Edwin J.
Houston conducted

experiments and secured patents on im-

proved apparatus. In 1880 these gentle-

men formed the American Electric Com-

pany with a small factory at New Brit-

ain, Conn., for the purpose of manufac-

turing arc dynamos and lamps.

In 1883 Silas Barton, a citizen and cap-

italist of Lynn, went to New Britain to

secure apparatus for a public lighting

plant for his city. He was a loyal man

to his own town, for he not only bought

the apparatus, but he induced the Thom-

son-Houston Company to remove their

plant to Lynn. Mr. Barton deserves to

be held in high esteem by his fellow cit-

izens, for this achievement of his has

resulted in the acquisition of an industry

which gives employment to nearly one-

half of the working population of his

city, and the division, weekly, of over

$150,000 in wages.

Upon the removal of the works to

Lynn, Professor Houston severed his

active connection with the manufactur-

ing interests, continuing his investiga-

tions into the mysteries of electricity,

upon which he has become an authority

and an author of numerous standard

works.

The Thomson-Houston Company—en-

gaged at first solely upon arc lighting

equipment—grew rapidly. In 1884 they

established a branch factory in Canada,

with a capital of $100,000. This was the

first company to engage in the electric

manufacturing business in the Dominion.

In 1885 they added a factory to the Lynn

plant for making incandescent lamps

and, following that with determined and

systematic development of car motors,

on July 4, 1888, Professor Thomson ex-
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hibited his first working car at Crescent
Beach, Mass. Four months later the
High Rock Street Railway, of Lynn, was
electrically equipped, and their first com-
mercial electric car put into commission.
As this road had a reputation among rail-

way men for running over steeper grades

and around sharper curves than any
other road known at that time, the ex-
periment was watched with unusual in-

terest, and the immediate and continued
success of the entire equipment resulted
in such a flood of contracts for the com-
pany as has rarely, if ever, been expe-
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rienced by any manufacturing company

in any industry.

That first car went into commission on

November, 1888. On the first of April,

1889, 104 cars were in operation on

eighteen different roads. By the end of

1889, 700 cars equipped by this company

were in successful and steady operation

over 420 miles of electrically equipped

tracks. In a report made to the stock-

holders in 1890, General Eugene Griffin,

Manager of the Railway Department,

stated that over 4,000 cars had been

equipped by the company.

For several years thereafter a great

new factory building was added annually

to the plant. During the years 1889-90,

for a period of fifteen months, $100,000

worth of machinery and tools were in-

stalled each month in these works. The

rush of business was overwhelming, and

was largely increased by the purchase of

the plants and patents of other compan-

ies.
*

Of these, the great Brush Company,

of Cleveland, was by far the most im-

portant. The buildings at Cleveland

were abandoned, and the equipment and

many of the engineers and skilled work-

men transferred to Lynn.

The Van Depoele Company, of Chi-

cago, which was at the time the leader in

the electric railway industry, having been

successfully operating since 1885, passed

into the control of the Lynn Company

and was followed by the Excelsior and

the Schuyler Companies.

In 1892 negotiations were entered into

with the Edison Machine Company and

other companies which had been formed

to exploit the various inventions of Mr.

Edison, with the result that a consolida-

tion of all was effected, under the title of

The General Electric Company. A por-

tion of the Thomson-Houston work was

transferred to Schenectady, where the

Edison Company already had an enor-

mous plant; and the incandescent lamp

industry, which had assumed large pro-

portions at the Lynn plant, was removed

to the great Edison Incandescent Lamp

Works at Harrison, N. J.

This cut the working force of the

Lynn plant down, from 5,000 hands to

about 1,200, and there was no small

measure of gloom in the small city in

consequence. But two or three years

later the works were again filled up, and

have since been so greatly extended that,

at the present time, 12,000 hands are

employed.

Professor Thomson has never severed

his close connection with the Lynn

works. He has an office and library

there and an experimental force at his

disposal. Like Mr. Edison, he is purely

an investigator and inventor, having been

granted several hundred patents. Al-

though he has shown, on occasion, that

he possesses business qualifications of a

very high order, he has seldom been ac-

tively engaged in the commercial inter-

ests of the business.

The four great leaders whom we are

considering are noted among their

friends for a courtesy, a geniality and a

large heartedness most noteworthy in

men upon whose energies and brains the

demands of their occupations are very

great. And among the quartette Profes-

sor Thomson stands out, particularly, for

his high social qualities. He is a very

approachable man, and one who gives

much of his time in lecturing before soci-

eties of workmen and young engineers.

No man knows better than he how to

choose a subject and adapt it to his audi-

ence. He is the author of several stand-

ard books on the science ; a member of a

large number of scientific associations,

and one of their most valued lecturers

and collaborators. His name and his

achievements are as well known all over

Europe as in this country, and his great

qualifications have been recognized by

the French Government by the bestowal

of the Cross of the Legion of Honor,

and by many other medals from smaller

governments and from scientific institu-

tions.

From the year when the two great

companies, the Westinghouse and the

General Electric commenced to avail
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themselves of unified action of the great-
est technical and business skill in the in-

dustry—from 1892 to the present day

—

is a very long period in the history of
that industry; a period which revealed
the astounding power, flexibility and
adaptability of electricity in directions

and uses previously undreamt of. And

that revelation has been largely the result
of the directing brains of the first pio-
neers, backed by the wonderful liberality,

in costly experimental development, of
the companies of which they were the
founders, and of which they still con-
tinue to be the honored and valued
associates.

(The story of this period, and the two great companies developed, will be
related in the concluding article.—Editorial note.)

Electrically Heated Compresses

When hot compresses or bandages are
prescribed by a physician, they generally

lose a good part of their effectiveness by
the rapidity with which they cool. To
make them really helpful, some one must
be at hand to replace them frequently

ELECTRICALLY HEATED COMPRESS AND
STERILIZER

with freshly heated ones. If the com-
press could be kept continually at the de-

sired temperature, it would be much more
effective as no attention would be needed
on the part of a nurse. Besides, the pa-

tient would be spared the discomfort of
having the bandage replaced.

Here again electricity is meeting the
need, since a fabric containing well in-

sulated wires can be used as a compress
and kept warm by current either from a

storage battery or from the regular light-

ing circuit. For ordinary household use,

it is generally sufficient to wash the re-

movable casing or slip which covers the

compress, but with contagious diseases or
in hospital service the whole article

should be sterilized after each applica-

• tion. This is clone by moistening it well,
rolling it into a compact cylinder and
slipping it into a sterilizing tube fitted

with a heating coil. When the wires lead-
ing from this are attached to any con-
venient socket, the resulting heat vapor-
izes the moisture and disinfects the whole
compress.

A Memorial to Volta

Signor Calissano, Italian Minister of
Posts and Telegraphs, accompanied by
telegraphers who had assembled at

Como, Italy, from all parts of the world,
went on September 1 to Camnago to pay
a visit to the grave of Alessandro Volta,
the inventor of the electric battery. The
minister and delegates placed wreaths on
the tomb, and Signor Calissano, Signor
Battelli, a member of the Italian Cham-
ber, M. Buels, director of the Belgian
Telegraphs, and Signor Pietro Volta, a
nephew of the inventor, made speeches.
A memorial stone was unveiled bearing
an inscription recording the esteem in
which Volta is held.

Copper in Ireland

For several years copper mining in

Ireland has been of little importance be-
cause of the low-grade ore found. A
recent discovery in the County of Kerry
indicates a large area of ore rich in cop-
per, sulphur and arsenic, the average
value being, according to consular re-

ports, about $53 per ton.



Functions and Methods of Trade Schools

How may I become

an electrical engineer?

In what way shall I

prepare myself to be

an electrician ? What
is the difference be-

tween the two? These

are questions which

perplex many a boy or

young man who as-

pires to a knowledge

of electricity and its

workings. This differ-

ence which exists be-

tween an electrical en-

gineer and an electri-

cian or electrical work-

er is exactly the differ-

ence which exists be-

tween any man who WINDING AN

makes plans for a work and the one who

carries out the plans. Of the two, the

one who conceives and plans something

is accorded a higher place than the one

who executes these plans. It is true,

however, that the man who plans must

himself know how to execute, otherwise

his ideas would be impracticable. Hence

we find that the electrical engineer is a

man possessed not only of theoretical

knowledge but of practical knowledge as

well.

All the way down the line from the

electrical engineer, whom we will look

upon as the head of the procession, to

electrician's helper who is learning the

first rudiments of the practical side of

the work there are various gradations.

How to fit one's self best to progress

toward the higher positions is then the

question.

One method to pursue is to take a

course in electrical engineering at some

one of the great universities or technical

colleges offering such courses. Though

we have engineers today of high standing

who are not college

trained men it has nev-

ertheless been demon-

strated that men so

trained have the advan-

tage over the*men who

must gain the equiva-

lent training in theory

and practical knowl-

edge through individ-

ual effort. A college

graduate, when he first

starts out, is by no

means an engineer ;
but

he has the groundwork

in theory and prin-

ciples, the knowledge

of mathematics, right

methods of thinking,

armature etc mj which permit him

to rise more rapidly and easily after a

few years of practical work in which he

actually carries out in practice what

others ahead of him have planned.

Not all can take college courses, how-

ever, which require considerable capital

and four to six years of time at a period

when the majority find it necessary to

be at work gaining a livelihood. For the

latter class two methods of advancement

are open: One is the correspondence

school and the other the so-called trade

school. The correspondence school has

many advantages and has been the means

of instilling ambition into thousands to

rise. It presents the opportunity to

study and gain theoretical knowledge at

the same time that the student is en-

gaged in practical work in some branch

of the electrical industry.

The trade school, with which this arti-

cle will deal particularly, is a form of

institution which has grown up in the

last few years to meet the needs of a

great class of ambitious men who have

not the resources or the preparation -to
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REPAIRING AND TESTING METERS—SCHOOL OF ENGINEERING OF MILWAUKEE

INSTRUCTION WITH AN ELECTRIC MINE LOCOMOTIVE—COYNE NATIONAL TRADE SCHOOLS
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STUDENTS INSTALLING BURGLAR AND FIRE ALARM SYSTEMS-NEW YORK ELECTRICAL

SCHOOL

STUDENTS DOING ALL KINDS OF HOUSE WIRING—COYNE NATIONAL TRADE SCHOOLS
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give four years to a college course but
who will not rest content at being simply
wage earners in one restricted line.

There is no time in this day of intense
activity and great accomplishments for
the untrained man. Many efficient me-
chanical and electrical engineers of today
gained their experience as apprentices, it

is true, but they did so when engineering
was practically in its infancy—before
the complex and multitude of problems
that now confront the young man enter-
ing engineering had arisen. They grew
up with engineering and accumulated the
knowledge while it was in the making.
When they started, the learning was
simple—it was little more than learning
how to run this or that machine. But
today the field is so wide and the re-

quirements so great that the apprentice
would never get beyond a mastery of the
apprenticeship.

The advancement in education along
trade and technical lines has placed it

within the reach of every young man in

the country. So that the student can
learn in from one to four years what
the apprentice could not learn in a life-

time.

In the many trade schools now avail-

able in the larger cities the methods
employed are in a way identical ; that is,

the student who enters them is taught to

do practical electrical construction and
installation work according to right

methods. This he would have to do even
if he were a col

1 ege graduate entering the
course of hard knocks in some manufac-
turing plant or with a contracting con-
cern. At the same time a supplementary
course in mathematics and theory is given
which if properly absorbed places the

graduate of such a course at an immense
advantage, over the man who thinks he
can train himself.

Real practice coupled with theory is

the principle adhered to. Visiting such
a school one is surprised to find perhaps
a half finished house or cottage set up in

a lofty room with a group of students

doing the actual work of running the
light circuits through the floors and par-
titions. Others will be found testing and
repairing motors, winding armatures,
wiring switchboards, installing burglar
and fire alarms, repairing and testing
electric meters, installing motors for
power purposes, working in the drafting
room and in fact gaining practical
knowledge in almost every phase of
electrical work.

Now a man who can wind an arma-
ture, wire a house, or install a switch-
board, if he stops at these things, is an
electrical worker or an electrician. His
vocation is a well paid one—the work
fascinating. But he is not yet an elec-

trical engineer. Give such a man an
ambition to rise, however; give him in

addition a theoretical training in the fun-
damental principles of engineering work
with some knowledge of mathematics and
you will find presently that, having
learned a certain branch of the trade
well, he will pull himself above it and in

the end be himself planning while others
execute.

The length of time required to com-
plete one of the courses largely depends
on the aptitude of the student, the
amount of time he can devote to the work
and the scope of the course as covered
by the particular school which he may
attend. In some of the schools the aver-
age day student, concentrating all his

efforts in one direction, may complete
the course in six or eight months. In
others the time is longer—up to two
years—and the instruction that much
more thorough and complete. Most
schools also offer night courses. In this

latter respect they offer an opportunity
for the man who must support himself
or others at some regular employment
to study during spare time and sb
advance himself.

It may be seen from this that the
trade school fills a particular field of ite

own. It is not, neither does it pretend
to be, the equivalent of a college course
in engineering. The latter, though prob-
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STUDENTS INSTALLING MOTORS, METERS AND DROP LIGHTS-NEW YORK ELECTRICAL

SCHOOL

LEARNING TO CONTROL AND TEST A MOTOR-GENERATOR SET-WENTWORTH INSTITUTE
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ably the best for those who can afford it,

is necessarily for a more restricted class.

On the other hand, the trade school has
the advantage over the correspondence
school in that individual instruction is

possible and the student by actual prac-

tice learns to do things himself at the
same time that his mind is being trained
to grasp and apply principals so as to
enable him later to advance beyond the
mere execution of work and become a
director of men.

New Uses for the Telephone Unique Observation Trolley Car

For two days a certain party line in

the farm district service of the Pacific

Telegraph and Telephone Company was
overwhelmed with trouble and the office

of the company was swamped with com-
plaints. Linemen were hurriedly sum-
moned and made tests to

locate the trouble. The
lines apparently were in

working order, but it was
impossible to secure con-

nection with more than

half of the party sub-

scribers. The investiga-

tion was continued and
after repeated inquiry the

innocent cause of the

trouble naively confessed

that she on the two days
in question had been using

the telephone receiver as

a darning ball.

They are just the right size and the
handle makes them very convenient," ex-
plained the lady, who has gone the in-

ventor of the telephone one better.

An electric car that is different from
the ordinary observation car is now in
operation in Victoria, B. C, having been
built after original plans by the British
Columbia Electric Railway Company.
As the photograph shows, the seats are

Electric Pumps in Raising the Maine

After the big steel coffer-dam was
built around the battleship Maine in

Havana harbor, the task of pumping out
of the enclosure millions of gallons of
water had to be completed before the
ship could be examined. Large electric-

ally driven centrifugal pumps did this

work, running night and day, the current
being supplied by the Havana Lighting
Company through a cable laid under
water.

UNIQUE OBSERVATION TROLLEY CAR

arranged in tiers, those in the rear being
a step higher than those in the row be-
fore, so that all passengers may have an
unobstructed view. The car carries 75
to 80 persons, and is exceedingly popu-
lar as a means of transportation to the
recreation park owned by the company.
The method of illumination is unusual,
and very attractive.

The new state school for the deaf, at

Indianapolis, Ind., is equipped with a
complete power plant furnishing elec-

tric light to numerous school rooms and
supplying power for operating all the
machinery for a printing office, refrig-

erating and ice-making plant and an
electric kitchen.



THE DIAMOND PALACE IN SAN FRANCISCO

The wonderful diamond palace in San

Francisco was founded by Colonel A.

Andrews 34 years prior to the earth-

quake disaster in 1906 and reopened with

even greater splendor after the business

district was rebuilt. It is not only one

of the show places of the city but is

known all over the world. The beautiful

store is so unique in character that a

word picture can give no adequate idea

of its magnificence, and the photograph

which is reproduced herewith falls far

short of picturing its marvels.

At night, especially, its splendors are

almost dazzling, brought out as they are

by the hundreds and thousands of elec-

tric lamps. In its adornment a fortune

has been invested. Its floors are of mar-

ble, the Avails are of French plate mirrors

framed in corinthian columns of white

and gold, while the arched ceiling is a

triumph of the painter's art. The panels

are decorated with full length oil paint-

ings of scriptural and oriental characters.

Diamonds and other precious stones

are shown much more effectively at night

in a room lighted by a great number of

small points of light, as for instance in-

candescent bulbs profusely scattered over

the ceiling and side walls. The points of

light represented by the many lamps are

reflected by the jewels in a thousand lines,

and the reflections of each stone are

caught up by the others and projected

again and again with dazzling effect.

This principle has been employed in

fitting up the diamond palace. As will

be seen in the picture, there are hun-

dreds of globes planted. m the ceiling and

clusters and individual lamps are mount-

ed on the walls at every point available.

These together with the mirrored sides,

crystal pendants and the diamonds them-

selves create an indescribable radiance.
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Telephone Exchange Exclusively for

Negroes

The growing town of Mound Bayou,
Miss., situated on the main line of the
Yazoo & Mississippi Valley R. R., a few
miles south of Clarksdale, is a place in-

habited entirely by members of the negro
race. The town has its bank, its hotel,

its municipal offices, its mayor and coun-
cilmen, its railroad depot and agent, its

postoffice, its police, and it has a goodly
number of prosperous looking store

houses, and nice, comfortable residences

;

some of them are attractive, but there is

one thing that it has not at all, and that
thing is white inhabitants. The tele-

phone exchange is operated as a branch
to Clarksdale, but the operators and
other help are all of the same class of
people that have built the town.

Mound Bayou is situated in the delta,

and in a rich agricultural section. The
town is no longer an experiment, it is

well established and on a permanent

basis. There are in the neighborhood
i ,000 inhabitants. The telephone ex-
change opened with nearly 100 subscrib-
ers, with prospects of a considerable in-

crease in the near future.

Down in a Mine

As you step into the cage at the mouth
of a mine and drop hundreds of feet
down into darkness and later are carried
back to daylight you may not know that
electric energy, led by wires to the bot-
tom of the shaft and there fed into mo-
tors, is the driving power. These motors
are coupled by heavy cog wheels to a big
drum upon which the ropes of the lift

coil or uncoil as the signal is given for
the cage to move up or down in the deep
shaft.

The picture shows a Flory hoist in

the St. Clair mine, St. Clair, Pa. Even
the brake that presses on the rim of the
rope drum is controlled by an electrically

driven air compressor.

HOW THE ELECTRIC MINE LIFT IS OPERATED



By Courtesy of Stone and Webster

ELECTRIC LINE THROUGH VIRGIN FOREST

This unusually interesting picture

shows part of a stretch of 30 miles of

the Seattle-Everett interurban line, some

of which is through the virgin forest of

fir, cedar, spruce and hemlock. The city

of Everett has a population of 22,000 and

is becoming one of the greatest log mar-

kets of the West. Roosevelt in a speech

there said: "No other body of water

confers upon the commonwealth possess-

ing it quite the natural advantages that

Puget Sound confers upon this State."

And electricity will play a most impor-

tant part in developing these advantages.
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Telegraphing With Tuning Forks

Eight messages over a single wire in-

stead of two as usual can now be sent by
the new Mercadier-Magunna apparatus,
and telegraphers in Europe consider that
it is a great step in advance for there are
no complicated instruments to be handled
by the operators. In sending the mes-
sages, the usual Morse telegraph key and
sounder are still kept, but there are added
other apparatus so as to allow of sending
quite a number of messages at once.

When a tuning fork is vibrated at one
end of a table, a second fork at the other
end will also vibrate, provided that it

gives the same note as the first one so
that it is sensitive to its sound waves.
Such sound waves are translated into

electrical waves by a tuning fork, which
is vibrated by an electro-magnet, and a
vibratory current is sent over the wire.'

The current is received in a tuned disk
1

which will also vibrate provided the num-!
ber of waves in the wire are the same as
the rate of vibration of the disk. A set'

of tuning forks is used on the line each'

at a different note or pitch, all the vari-'

ous sets of waves pass over without in-

terfering with each other and each is

taken up only by the corresponding tuned
selective receiver or mono-telephone.
These select out the right waves for

which they are tuned, and each selector

works with one of the forks.

PRINTING TELEGRAPH (LEFT) TUNING FORK TRANSMITTER
AND RECEIVER (RIGHT)

TUNING FORK TRANSMITTER

A Morse key upon each fork allows of
sending dot and dash messages, and each
message is taken by the proper selector,

so that all the operators can be sending
messages at once and these will pass over
the line as waves and will reach the

proper receivers.

The mono-telephones act as relays and
thus work a set of sounders or printing

telegraphs. Four operators can be send-

ing one way and four the other way over

the line at the same time,

making the wire carry

eight messages.

Trials were recently

made over a wire be-

tween Paris and Lyons.

In this case printing tele-

graphs were employed,

which are harder to op-

erate than sounders.

During this test it was
ascertained that as many
as 10,800 words an hour

could be sent without

any interference, a re-

markable performance.
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MONO-TELEPHONE RELAY

An Inexpensive Farm Electric Plant

For those situated where water power

is not obtainable and desiring a more in-

expensive plant than that recently de-

scribed in Popular Electricity, the fol-

lowing is very satisfactory

:

I use a three horsepower gasoline en-

gine, and a belt driven, 220 volt, direct

current, two kilowatt dynamo, using No.

12 weatherproof line wire and no volt

lamps, two in series.

I find the 40 watt tantalum lamps have

given me the best results, as in two years'

use have broken or burned out none.

For a switchboard I have mounted a

rheostat, main-line switch, and two six

ampere fuses, on a board covered with

heavy asbestos, and have had no trouble

to regulate the , voltage by the appear-

ance of the lights, as the compound

winding of the generator keeps the cur-

rent very constant after once being

found.

I use a Y\ horsepower motor at a well

400 feet distant to pump water.up a hill

to a cistern for domestic use, and find it

very satisfactory, using a three inch pul-

ley on the motor and a home made 25

inch pulley on the pump jack, made by

sawing 25 inch circles from inch boards

and nailing three thicknesses together. I

get 25 strokes per minute on the pump,

which has a four inch cylinder, six inch

stroke and. two inch pipe, and will de-

liver 20 barrels per hour, raising it 100

feet high over a length of 300 feet.

The expense of installing is as follows

:

2 K. W. Generator (second hand) $50

3 H. P. Gasoline Engine (new) 90

34 H. P. Motor, Shunt 35

Wiring- material and lamps • • • 35

$210

As I did all work, there was no outlay

for that.

The engine is started each evening at

dark and averages about four and one-

half hours run per night, costing $2.50 a

month, and using naphtha at 11 cents

per gallon, which I find as satisfactory as

gasoline and cheaper.

The engine is stopped by pulling a

wire from the house.

Although this is not a fully developed

plant, it pays big interest in convenience

on the money invested.

Harry T. Candee.

Cough Diagnosed Through Tele-

phone

A young mother, hearing her infant

cough in the night, summoned the family

phvsician by telephone. The doctor did

not wish to' come out in the storm, then

raging, unless it was absolutely necessary,

so he asked several questions relative to

the condition of the child. The answers

proving unsatisfactory, he instructed the

worried mother to hold the baby up in

front of the telephone transmitter. After

listening to the child's cough, the physi-

cian was satisfied that it was merely a

cold and not the dreaded croup. He

then told the mother to call at a drug

store across the street for a prescription

which he gave the drug clerk over the

telephone.

Germany, Great Britain, Canada, Bel-

gium, Austria-Hungary and Italy require

that patents taken out in these respective

.countries be forfeited unless worked

within a certain period.
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Telephoning for Aid from Sunken

Boats

German torpedo boats are all equipped

with newly designed submarine telephone

attachments. This apparatus is attached

to the outside of the boat just forward of

the tower. If the boat is sunk, an officer

releases the apparatus, which floats to

the surface of the water by means of the

buoy, which is an essential part of the

equipment. This can be picked up by

any other boat in the vicinity and tele-

phonic communication be thus established

with the sunken craft.

During some recent naval maneuvers

in the harbor of Kiel, the German sub-

marine "U3" was sunk, with a crew of

25 men on board. Telephonic communi-

cation was at once established with the

rescuers, to whom the commander of the

disabled vessel reported that the crew

was in no immediate danger, as oxygen

for 48 hours was available.

For three hours the crew lay prisoners

at the bottom of the harbor. All this

time a running fire of talk was kept up

with the rescuers, whose work was di-

rected much more effectively than if they

had been compelled to work blindly and

without advice from below.

"First Aid" Outfits in Patrol Boxes

Police Surgeon Zerfing, of Los An-

geles, Cal., has carried out a plan of

equipping the police patrol boxes of that

city with "first aid to the injured" pack-

ages. They consist of the materials

necessary for making an antiseptic

bandage for a wound, and policemen are

given instructions how to use them prop-

erly, so that the victim of an accident or

assault may be properly cared for pend-

ing the arrival of the ambulance and sur-

geons. The packages weigh only a few

ounces and contain in an airtight and

germ proof covering two antiseptic com-
• presses of sublimate gauze in oiled pa-

per, together with various cambric band-

ages (also antiseptic) safety pins, etc.,

for adjusting same.

Dr. Zerfing states that -the first dress-

ing of any wound determines absolutely

the subsequent course of healing, and if

such dressings are improper the danger

from blood poisoning is great. Apart

from the rapid healing of a wound prop-

erly dressed, and

from life saved

through antiseptic

surgery, the eco-

nomic value to any

city of this innova-

tion should not be

lost sight of, for it

is a well known

fact that public

hospitals are called

upon to care for

many injured
persons, whose

wounds were not

properly dressed in

the beginning, thus

resulting in pro-

tracted illness,

which could have been prevented
^

by

scientific and humanitarian "first aid."

So it will be seen that the money invested

in installing these outfits and in in-

structing the patrolmen will bd saved

many times over, while the loss of human

life may be lessened.

The photograph shows the small pack-

age hanging in the open patrol box,

where it is not in the way, but is ready

for instant service.

UNUSUAL PLACE FOR
A FIRST-AID PACK-

AGE

Missed the Light and Saved the Razors

The work of a St. Louis man took

him regularly at one o'clock in the morn-

ing past a barber shop where he usually

went to be shaved. Noticing one morn-

ing that an electric light which was kept

burning all night in the shop was out, he

concluded to investigate, accompanied

by a policeman. Suspicions were well

founded for a thief with a pocket full of

razors was escorted to the police station.
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An Aid to Adjusting Motion
Picture Arcs

Strange it is, but true, that big inven-
tions will be for years on the market with
a slight imperfection that is' always
bothersome, just waiting for some in-

genious mind to overcome the defect.
This is what has just happened to the
cinematograph camera and projecting
apparatus of all kinds with the granting
of a patent on July 4 to Sydney Julian
Jacobson for an important improvement.

THROWING THE IMAGE OF THE CARBONS ON
A SCREEN

Briefly told the invention is a hole, a
lens, and an external ".blurred image."
The small hole is made in the wall of
the lamp house directly opposite the arc
light of the carbons or electrodes. The
lens, of special manufacture, is sus-
pended so that the light from this open-
ing falls upon it, and the exterior picture
is the reflection which passes through
the lens, showing the position of the elec-
trodes and the arc formed. The aim of
Mr, Jacobson was to secure by some
means an exterior view of these illumin-
ating carbons, and for a few years he has
been suffering some of the pangs com-
mon to all inventors. It took the patent
office nearly two years to decide that the
device was something original, despite
the fact that users of projecting ma-
chines, especially those in the moving
picture industry, have been clamoring
for some such scheme for a long time.

It is not that the parts used are new,
but the idea of adjustment to secure the

exterior view of the carbons and their
arc is the point of ingenuity.

<

The special lens, on which the patent
is granted, can be so placed opposite the
aperture in the wall of the lamp house
that the enlarged image may be thrown
upon a screen placed at the side or in
front of the machine. When a view on
the side will suffice, any convenient
screen may catch the reflection (even the
wall of the operators' room), but where
this image must needs be in front of the
operator, a screen attached to the ap-
paratus is preferred. The arm from
which the lens is suspended is adjustable,
making it possible to magnify the pic-
ture of the electrodes to any suitable de-
gree of size or clearness. The lens is
of such power as to catch upon the screen
even the sparks thrown from the con-
suming carbons.

The usefulness of this invention is
evident, for the operator may observe
from the exterior the exact position of
the^ electrodes, which is so necessary to
maintain a clear, continuous projection
of any picture or light on a stage screen.
As these carbons wear away, their posi-
tion naturally changes and the arc thus
formed is accordingly modified, affecting
the projection on the screen. In order
to be satisfied as to the position of the
carbons, it has been necessary for the
operator to look through a red glass in
the lamp box or open the door of this
box and get a blinding view of the arc
direct. With the Jacobson invention
the position of the carbons or electrodes
can be known by merely glancing at the
image on the wall or screen and any
necessary adjustment can be made. If
desired an identification mark may be
made on the screen for the proper posi-
tion of the arc and this maintained con-
tinuously by simply adjusting the elec-
trodes to coincide with this mark.

This seemingly simple device is highly
important to the moving picture industry,
where it has already found welcome. To
theatrical managers this will also be of
great service in throwing spot-lights.
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Liquid Fire Extinguisher for Electric

Plants

Water thrown upon electrical appa-

ratus in case of fire does more harm

than good. Fine dry sand is often used

ratus a glass jar is equipped with incan-

descent lamps fed by bare wires and a

small motor is also connected up with

the lamps. Though motor and lamps are

immersed in the liquid as illustrated,

both operate as if in air. In service the

ABOUT TO EXTINGUISH A 220 VOLT,

2000 AMPERE ARC

to' smother an arc or blaze in a dynamo

or wire tower and is favored by insur-

ance interests.

However, a new extinguisher in liquid

form called Pyrene has gained recogni-

tion by having withstood numerous tests.

To demonstrate that it produces no ill

effects upon electric insulation and appa-

2300 VOLT, 180 AMPERE ARC BE-

TWEEN RAIL ENDS EXTIN-
GUISHED IN THREE

SECONDS

liquid is contained in a sort of syringe,

and upon being squirted upon an electric

arc or other fire it becomes a heavy gas

blanket which puts out the fire by ex-

cluding oxygen. Pyrene can be directed

upon a circuit carrying 110,000 volts

without danger to the operator.

One illustration shows a user about to

extinguish a 220 volt, 2,000 ampere arc

in a test at the New York Edison Com-

pany, while the other shows a 2.300 volt,

180 ampere arc between rail ends which

was subdued in three seconds.

APPARATUS FOR DEMONSTRATING LIQUID
FIRE EXTINGUISHER

Pay Fare Before Boarding Car

A new plan for saving time and pre-

venting traffic congestion during rush

hours is being tried out on the street cars

of Kansas City. The cars are of the pay-

as-you-enter type. During busy hours

extra conductors are placed on the street

at corners where passengers are waiting.

These conductors collect fares and such

passengers are admitted to the cars at the

front end while others are entering at

the rear.
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•

Facial Expression Sign

It is interesting to observe how the
artists in electric lights, the makers of
the startling illuminated designs, work to
get their effects. Here is an interesting
specimen of their art, a grotesque face
just before the bulbs have been set in
place, and a study of the lines will show

FACIAL EXPKESSION ELECTRIC SIGN

that there are two facial expressions out-
lined.

The smile and the frown are both indi-
cated and the operation of a motor driven
flasher causes the face to look happy and
sad in turn.

hailed the chauffeur and shouted some-
thing to him. At a nod from the latter
he took the reins. The auto moved up
behind the truck and began to push
Imagine the donkeys' surprise at finding

Leading Up to the Celebration

(An example of short story writing;
characters, plot, incidents, climax-—all

there.)

It happened a few days ago. A friend
of mine, a teamster, could not get his
team to move an inch. Try as hard as
he would, they still remained stubborn.
Being in the way of passing traffic, which
is very dense in New York, he was at a
loss what to do.

An electric delivery truck chanced to
pass, and an idea struck the driver. He

the truck moving against their will. Find-
ing it useless to resist, they trudged
along. From then on they behaved them-
selves beautifully.

The driver and chauffeur celebrated
their victory the next day at the nearest
saloon - Zivello.

Night Signalling on a Battleship

All general communication aboard
United States battleships is based upon
a code in which a repetition of the
numbers "one" and "two" is used in
combinations to replace the letters of the
alphabet. Signals are sent during the
daytime by means of hand flags in what
is known as the wig-wag code, while
after dark, messages are transmitted
with the aid of a torch, lantern, search-
light, or by means of a permanent set
of electric lights mounted in the rigging
of a vessel just below the signal yard of
the foremast.

The latter method has the more gen-
eral use for night communication, and
the apparatus is known as the "Ardois"
system, after its inventor. It consists
primarily of four pairs of red and white
lights mounted vertically in the rigging,
each pair being about ten feet above the
other.

A red light is used to designate the
figure "one" while a white light repre-
sents the figure "two," which figures are
used to interpret the letters of the alpha-
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bet as shown in the code given in the

table below.

ELECTRIC SIGNALS

Charac- r-» •
i

Steady Display Upper Light

ter
Siynal W-White R-Red Pulsating

A 22 WW C. A. U.

B 2112 WRRW
C 121 RWR Repeat.

D 999
- _ — — WWW T. D. U.

E 12 RW Error.

F 2221 WWWR 4

G 2211 WWRR 6

H 122 RWW C.S.U.
I 1 R
J 1122 RRWW 5

K 2121 WRWR Negative.

L 221 WWR G.L. U.

M 1221 RWWR 9

N 11 RR C.B.U.
21 WR C. C.U.

P 1212 RWRW Affirmative

Q 1211 RWRR Interrogatory.

R 211 WRR EC. U.

S 212 WRW G.S. U.

T 2 , W
U 112 RRW N. L. U.

V 1222 RWWW 7

W 112 L RRWR Annuling.

X 2122 WRWW Numerals.

Y 111 RRR V.N. U.

Z 2222 WVVWW 2

Cornet RRRR 1

Letters RRRW 3

Code WRRR 8

Interval WWRW B. S. U.

The signals are operated by means of

a keyboard mounted on a suitable stand-

ard and situated on the bridge of the

ship. This keyboard resembles some-

what that of an ordinary typewriter ex-

cept in that the letters of the alphabet

are given in their regular order. A
series of wires from the ship's dynamo

room to the keyboard, and from there

up to the signal lanterns convey the elec-

tric current necessary for operating the

equipment.

In order to send a message, the signal

man simply presses keys on the sending

board which spell out the words which

he desires to transmit, and the correct

combination of lights for each letter will

be flashed from the lanterns overhead.

A glance at the code given above indi-

cates that the letter "A," for example,

would be shown as two white lights

(WW), one above the other, while the

letter "B" is displayed as a white light

below, and in succession above this, two

red lamps and another white one

(WRRW). The letter "I," in turn, is

represented by a single white light (W).

The sending keyboard is further fitted

with a lever known as the "pulsator,"

which, when closed, causes the upper

light of any signal shown to flicker, or

pulsate. By this simple expedient the

letters of the code are given a different

significance, which are shown in the

right hand column of the code printed

above. In this column will be found

the numerals, and also conventional sig-

nals, as well as reference to the various

additional codes used in naval etiquette.

To illustrate the use of the pulsator:

the letter "A," displayed as two white

lights, when shown with the upper light

pulsating, calls C. A. U., which indicates

to the receiving ship that the message is

to be sent in what is known as cipher

"A."

In addition to the alphabetical letters,

the sending board is fitted with four

other keys. The cornet (four white

lights) when displayed commands all

ships in range to receive the dispatch;

the signal "Letters" (four red lights)

means that the receiving ship is to re-

peat the message letter by letter. The

"code-call" indicates that the party de-

sires to talk in code, and is followed by

the display indicating which code is de-

sired, while the "interval" corresponds

to the dash between words.

Code Abbreviations.
'

C. A. U.—Use cipher "A."

T. D. U.—Use telegraph dictionary.

C. S. U.—Use compass signals.

G. L. U.—Use geographic list.

• C. B. U.—Use cipher "B."

C. C. IL—Use cipher "C."

I q u.—Use international code.

G. S. U.—Use general signals.

N. L. U.—Use navy list.

y xt^ tj.—Use vessels' numbers.

B. S. U.—Use boat signals.

By means- of the "Ardois" system the

sending of messages has become a very
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simple matter. Their reception, how-
ever, depends on the speed with which
they are interpreted by the signal men
as they are flashed from a sending sta-
tion. Constant practice makes the men
in the service remarkably efficient, and
it is not uncommon to receive messages
a distance of four or five miles at the
rate of ten to fifteen words per minute.

New Complications in Wirelesj

Broken in two amidships, the steamer
Santa Rosa lies on the rocks near Santa
Barbara, Cal., where it drifted to de-
struction on the night of July 7th. The
wreck is of direct interest to wireless
enthusiasts, as it developed a new corn-

assert himself in the face of orders from
the home office. As it was, the vessel
lay on the rocks twelve hours before the
sea became so rough that it was deemed
imperative to send a boat ashore with a
life line. This boat was capsized and
the crew of four men drowned. The
passengers were all safely landed, how-
ever, by means of a breeches buoy. It
seems likely that laws will be passed for-
bidding such interference by wireless on
the part of owners when a ship is in
peril.

Impromptu Telephone Repeater

Were you to make the statement that
it was possible for two parties at widely

/
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THE SANTA ROSA WRECK
plication, and possibly a new danger, in
the use of wireless telegraphy in case of
wrecks. The charge was made (and the
subject is now being officially investi-
gated) that the owners sent wireless mes-
sages to the captain of the vessel after
it had gone on the rocks, and that un-
necessary delay in getting the passen-
gers ashore was caused by conflicting
orders.

Of course the danger of taking the
ship out of the captain's control, while
in a perilous position, might add greatly
to the dangers of the sea, -especially if

the captain were not resolute enough to

separated points to carry on a conversa-
tion over two metallic circuits which
were at no point running parallel with
each other, or otherwise close enough
for inductive effects, and in no way elec-
trically connected, people would wonder
what new and wonderful invention had
been brought forth. Such is, however,
possible, and was witnessed by the writer.
A young man was ill at a station we will

call A. Being able to use the telephone,
which in this case was an automatic, he
called up his father at his office at station
B. His father was just then talking to
the mother at station C (over the Bell
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line) who was enquiring as to the wel-

fare of the son.

The mother, when made aware of the

fact that the son had just called station

B, was very anxious to talk with him.

This seemed quite an impossibility for

the father at station B, but finally, actinj

upon a suggestion, he placed the receiver

of the automatic telephone in his office

over the transmitter of the Bell tele-

phone; likewise the Bell receiver over

the automatic transmitter, and the con-

versation was carried on very clearly.

C. H. Stone.

Predicting Electrical Storms

Thunder storms cause millions of dol-

lars damage every year in various parts

of the world, so that it would be a great

benefit if we were able to detect ap-

fects are recorded upon a revolving drum

so that by observing the lines traced by

the recording pen we can see whether a

storm is coming on, and whether it is

likely to be a strong one.

A simple form of instrument shown in

the picture uses a storm-recording pen

which makes a record upon a revolving

drum, and upon the same drum is the

pen of an aneroid barometer, so that in

this way the barometer pressure and the

electrical state of the atmosphere are re-

corded at the same time, a combination

useful in making scientific observations.

INSTRUMENT FOR PREDICTING STORMS

proaching storms by means of electrical

instruments several hours before they

occur. Professor Turpain, a well-known

French scientist, has been at work on

this point for several years, and is now

able to foretell an approaching storm

four hours before it arrives. He erected

a station on the west coast of France at

La Rochelle for this puipose, and it is

laid out on somewhat the same lines as

a wireless telegraph station.

Storm clouds even at a great distance

will act upon the aerial wire owing to

the electrical discharges which they pro-

duce, and the sensitive instruments in the

station respond to even very weak effects

coming from distant clouds. These ef-

Motorman Cannot Forget Orders

On the trains of an electric interurban

line running out of Chicago, a small elec-

tric lamp in the motorman's cab is so

placed that it shines directly upon a small

board on which the train orders are

placed. This does away with the incon-

venience of reading orders, perhaps by a

poor light, and it also acts as a safeguard

by placing the orders where they are in

plain sight and readily referred to.

ILLUMINATED TRAIN ORDERS FOR THE
MOTORMAN



Wonderful Possibilities of the
Storage Battery

By NORMAN MAUL

The development of the storage bat-
tery during the past three years has been
so wonderful and so rapid that within
the next ten years it will have started a
revolution in the electrical industry. No
less an authority than Thomas A. Edison
is responsible for the statement that
within that period, steam engines in rail-
road yard limits, railroad power plants,
and railroad locomotives using third rails
and overhead trolleys will have ended
their spheres of usefulness. In fact all
great consumers of current will have be-
come customers of the central station.
The storage battery, he said, is reach-

ing the point where it is capable of taking
an enormous charge in a relatively short
time. With such a battery every current
consumer will come on the central sta-
tion day load, taking his current at a
time when he can get it at a verv low
rate, and storing it in these high power
batteries against the time when the cen-
tral station load will begin to climb co-
ward the peak.

When that time is reached the dav of
the high peak and deep valley of the cen-
tral station load will have ended. In
two years, Mr. Edison predicts, this in-
dustrial revolution will have begun.

It is not a new storage battery that will
work this revolution—rather is it the dis-
covery and the development of the possi-
bilities of the standard Edison battery.
The principal difference between the

high power rapid charging battery and
the original Edison battery is in the num-
ber and thickness of the plates. It has
been found that by using more plates and
thinner, the battery could be made to
take the charge more rapidly and with
less danger from heating. The battery
cells are of the same size as the standard

battery cells, but fewer of them are re-
quired to do a given amount of work.

It is the shifting of freight and pas-
senger cars in railroad yards that Mr
Edison predicts will open the greatest
held for the high power battery. The
day the battery begins its service will
mark the passing of the smoke nuisance,
the third rail, the overhead trolley, and
the railroad generating station in cities.

Air. Edison's plan is to use the power-
ful motor engines, now in service, but,
instead of transmitting current to 'them
through some feeder, to use a storage
battery car to supply the energy. Such
a car would naturally take the name
"Battery Car" and would bear the same
relation to the electric engine that the
coal tender now bears to the steam en-
gine.

The locomotive, with a freshly charged
battery car attached, would haul the train
to the yard limits, or to some other speci-
fied transfer point, where the change to
steam power would be made. The steam
engine would then take the train on ; the
battery car would be uncoupled and 'con-
nected to charging station wires to be
recharged, and the motor engine, after
picking up a fresh battery car, would be
ready for its return trip.

The storage battery has been devel-
oped to the point where it is easily ca-
pable of doing this work, but before being
offered for general use it will have to go
through the severest tests at the invent-
or's laboratory. Such a battery has been
constructed and is meeting every test put
to it. The first battery car, discharging
at the rate of 1,500 horse-power, can be
fully charged in three-quarters of an
hour and is capable of pulling a 1,200
ton freight train ten miles at the rate
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of 20 miles an hour. At the end of such

a run the battery car would lay up long

enough to be recharged.

Charging connections would of neces-

sity have to be maintained at .various

points in the yard, just as coal pockets

are now conveniently located. The dif-

ference would be that the charging con-

nections would be scattered, whereas the

coal pockets are all at one spot, causing

a great congestion of engines awaiting

their coal supply.

The demand of these charging points

for current would of course be great, but

not so great as to warrant any railroad

maintaining a generating station for their

supply alone. Obviously the road would

come' to the central station for its cur-

rent and all these charging stations would

come on the central station load. For

the sake of having the demand come in

the daylight hours the central station

would offer a rate far below that for

which any railroad plant could generate.

With such a load coming during the

daylight hours there would be practically

no peak, or rather instead of a peak and

a valley the chart would show a wide

plateau. The battery cars would take

current every hour of the day. except on

the few day's of the year when the peak

reaches its' highest point between 4:30

and 6 p. m. On those days the railroad

would stay off the load, taking enough

current before the hours to carry it over.

From late at night until the morning

suburban passenger rush began, the bat-

tery cars would be used chiefly in shift-

ing freight; after a few hours on the

passenger trains they would go back on

freights until the evening rush began,

and when that was over they would re-

sume their freight operations.

A battery embodying all the principals

of the big' railroad battery is in actual

service now, on a delivery wagon in

Orange. The cells could easily be put

in a suit case. The wagon used saw the

best days of its service behind a horse.

The battery is of the rapid charge type,

and at the end of each delivery trip is

connected to the charging board for a

few minutes and enough current taken

to replace all that had been consumed.

A trolley line in Washington is operated

in the same manner. At the end of each

half trip the battery is connected to a

charging board and in four minutes is

completely replenished. At the end of

the day, when the car goes back to the

barn, its batteries are fully charged and

ready for the next day's service.

"It is not a new battery," said Mr. Edi-

son recently. "It is the same old battery.

We simply discovered its greater possi-

bilities and are working all the time to

develop whatever improvements we may.

With thinner plates in greater number,

the battery will take an enormous charge

in a very short time. With this develop-

ment perfected, the day of the seven or

eight hour connection with a charging

board will have passed, and then will be-

gin a new era in the use o'f the electric

vehicle for both business and pleasure."

Unusual Telephone Construction

Along a certain street in Brookfield,

Mo., the telephone company could obtain

permission to set only one pole in each

block. As the blocks were about 350 feet

long it was necessary to adopt a rather

novel construction. Under ordinary cir-

cumstances it is customary to use three

or four poles in a block of this size.

The construction used is of a semi-

catenary type, as shown in the accom-

panying sketch. The poles were specially

selected and a number of "dead men"

or anchors placed at each end of the line.

The line consisted of eleven spans vary-

ing in length from 350 feet to 380 feet.

The cable suspended is a 200 pair cable

and weighs about 7^/2 pounds per foot.

This cable lead has been in use about

four years and has withstood several

severe sleet storms.

TOHN P. KoBROCK.
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The Heligoland Lighthouse

The Heligoland Island electric light i

the most powerful in Germany, and i

THE HELIGOLAND LIGHT—40,000,000 CANDLE-
POWER

claimed to be the most powerful light
in existence. It consists of a cluster of
three revolving searchlights havinS a

lighting power of 40 millions of candles.
I his cluster of searchlights is sur-
mounted by a single light of the same
kind and size, that can be revolved inde-
pendently and three times as fast as the
three lights. This is put into use in
case of accident to the cluster. The elec-
tric power is generated by two steam
boilers and steam engines, running belt-
driven electric generators. The fog-
signal is a rocket exploded in the atr
about 200 meters high.

This is likely to remain the most
powerful lighthouse equipment in the
world for the reason that the cost of de-
veloping such enormous candlepower
is $8,000 per annum.

»

Lightning Effect on Insulator

_

This picture shows the effect of a
lightning stroke on a 60,000 volt insula-
tor. The latter was on a line leading
from the power station at Post Falls',
Idaho, to the power station at Spokane'
Washington. It will be seen that in places
the porcelain was melted and ran down
like the guttering of a candle.

INSULATOR FUSED BY LIGHTNING
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Auto Starting Without a Crank

MAGN£TQ ^

DtsrmBurQfi
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Motorists now have something to

which thev have long been looking for-

ward an "automatic starter which does

away completely with cranking by hand.

The Delco electrical plant in the new

Cadillac accomplishes what has hereto-

fore been accomplished

by separate systems, ig-

nition and lighting.

The plant consists of

a compact and powerful

dynamo operated by the

engine of the car. The

dvnamo charges the stor-

age battery. To start

the engine, the operator

takes his seat in the car,

simply retards the spark

lever and pushes for-

ward on the clutch pedal.

This automatically en-

gages a gear of tlie elec-

tric dynamo (now acting

as a motor) with gear

teeth in the fly wheel of

the engine, causing the

latter to "turn over,"

thereby producing the same effect as by

the old method of cranking. As soon as

the engine takes in charges ot gas from

the carburetor and commences to run on

its own power, the operator releases the

pressure on the clutch pedal, the electric

motor' gear disengages its connection with

the fly-wheel and the car is ready to be

driven. The electric motor then again

becomes a dvnamo or generator and its

energv is devoted to ignition and to

charging the storage battery. The stor-

age batterv has a capacity of 80 ampere

hours and as soon as that capacity is

reached, the charging automatically

ceases.

Current for lighting the car is also sup-

plied from the storage battery. The car

is equipped with two specially designed

electric head lights with adjustable focus,

two front side lights, tail light and speed-

ometer light. The entire electrical plant

has been designed with a view to com-

pactness, simplicity and efficiency. The

arrangement and operation of the Delco

electric system of starting and lighting

may be compared to a pressure system

of 'water supply such as is commonly

used in isolated plants for private resi-

dences.

ATOM

AUTOMOBILE SELF STARTER

This apparatus has been made so

nearly automatic that all that is neces-

sary is to keep up the liquid of the bat-

tery bv adding a little pure water every

two weeks, and to set back the meter

every two weeks.

Southern Pacific to Run Its Trains

by Phone

The Southern Pacific Company is

rapidly maturing plans to install at a

cost of more than a million dollars the

telephone train dispatching device, which

it is planned will in time entirely displace

the telegraphic method now in use on

almost all divisions of the road.

Telephones for dispatching purposes

are already used by the Southern Pacific

in the Shasta Division, a small division

just north of San Francisco, and m the

mountain division across the Tehachapi.

Pass.



Underground Versus Overhead Lines

The relative merits of underground
conduits and overhead construction for
telephone, telegraph and light and power
wires is a subject which is constantly
coming up. In cities there is no doubt

out of pocket for the companies operat-
ing the lines. Once in conduits the wires
are practically safe. As long as they are
on poles immense loss is incurred every
year owing to broken down lines. The
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TYPES OF CONDUIT CON-
STRUCTION

that underground construction is best,
and every year new ordinances are going
into effect compelling such construction"
lhe cost is high, however, and it prob-
ably will be many years before overhead
lines in the country districts will be seen
no more. The expense of putting wires
underground, is however, not all money

ACCIDENTS WHICH MAY HAPPEN TO AN OVERHEAD LINE

above pictures aptly illustrate what may
happen to an overhead line. In one in-
stance it was a sleet and wind storm • in
the other a street car running amuck that
caused the damage.
The illustrations also show typical

conduit construction in which the wires
are alwavs safe.
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Electric Ambulance for Horses

An electric truck of unique construc-

tion is employed as an ambulance for^dis-

abled horses by the Pennsylvania b f.

C \ and although it has been m use for

mere than a year it has at all times ren-

dered efficient service with no cost tor

repairs and great economy in upkeep.

A* the bed of the ambulance is very

close to the ground, it was found neces-

sary to construct a motor car with a

There is also a false bottom, or floor,

which can be hauled out and used for the

loading of animals which are down. on

the streets.

This ambulance has a speed of about

15 miles per hour, and carries a sort of

a "first aid" outfit, bandages, torniquets,

rope with block and tackle outfit for

drawing out animals that have fallen into

ditches" or pits, and for night work it

carries an extension light, besides a com-

plete lighting outfit for the car itself.

ELECTRIC AMBULANCE FOR HORSES

fore-wheel drive. The secretary of the

society, Mr. Frank B. Rutherford, has

courteously supplied the following data

concerning the car.

The ambulance is driven by two inde-

pendent motors direct connected to each

of the front wheels through planetary

type gearing, which is fully encased and

run in oil. The construction is mounted

on special axles, which permit the motor

to turn with the wheel in steering.

The carrying body of the ambulance is

large enough to haul with comfort the

larger horses, such as draught animals.

As the ambulance carried 368 injured

animals during the year 1910, it is evi-

dent that it supplies a pressing need. In

addition to its far greater usefulness than

the old-fashioned ambulance, drawn by

two horses, the element of economy

should be taken into consideration.

The photograph, showing poor old

Dobbin on his way to the veterinary

hospital in the motor ambulance indicates

that while the motor car is putting the

draught horse out of business, it may also

be fairly described as the best friend of

the horse.
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Electrified Children

The Dietetic and Hygienic Gazette con-
tains an interesting account of investiga-
tions into the effects of electricity upon
the development of school children

'

The walls and ceilings of a school-
room were lined with coils of wire
through which high frequency electric
currents were passed. The inmates of
the_ room were thus in an electro-mag-
netic field like the iron core of an elec-
tromagnet.

Fifty normal children were placed in
this room and 50 others of the same aver-
age age, size and mental and physical de-
velopment were kept in an adjoining
room. The tests covered a period of six
months during which time one group of
children was under tho influence of the
electric currents. At the end of the
period those children who had been sub-
jected to the electricity showed an aver-
age growth of two inches, while those

without electricity only grew one and
one-quarter inches.

The "electrified children" also showed
considerable increase in weight and
other forms of development in proper
proportion to their height. They also
showed an average proficiency of 92 per
cent in their studies while fifteen of them
showed 100 per cent.

On the other hand, not one of the "un-
clectnfied children" reached 100 per
cent and the average proficiency was only
75 per cent.

J

The first group of children also ap-
peared to be at the end of the six months
much brighter, quicker and more active'
1 hey were prompter in attendance and
less subject to fatigue.

The electrical apparatus generated a
small amount of ozone and there was a
faint odor of it present in the room. It is
held, however, that the presence of ozone
would not account for the results ob-
served.

L_

A FERRY ON STILTS
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An Automatic Electric Typewriter

Large business houses have occasion

to send out thousands of what are known

as "form letters;" that is, letters in

which the text is the same but in which

the names and addresses of the individ-

uals must be filled in on a typewriter.

These letters are printed in fac simile

typewriting, a very close imitation of the

real thing, and a typewriter ribbon to

match is given with each set of letters

to fill in with. In spite of the perfection

of this process it is, however, possible for

a person receiving such a letter to see

The motor is attached to any regular

electric light circuit by means of a flexi-

ble cord and plug in as simple a manner

as the connection is made for an electric

fan. The cost of current consumption

amounts to about 15 cents per day of

ten hours. The mechanical marvel writes

hour after hour, turning out perfect let-

ters, and it stops automatically when the

last name has been used in the name mas-

ter sheet or when the supply of paper

has become exhausted. It demands no

attention and needs no supervision. All

it requires is to be supplied with paper

filling the rack and the electric operator

does the rest.

For the Theatre Dressing Room
Table

AUTOMATIC ELECTRIC TYPEWRITER

that it is a "form letter," and he does not

think quite so much of it as if he knew

that it was an individual letter typed for

him exclusively.

An electrically operated typewriting

machine has been devised to write such

letters at a tremendous rate and at the

same time fill in the proper name and

address; in fact, making to all appear-

ances an individual letter to each ad-

dressee.

Electricity, the fire insurance com-

panies' friend, again asserts its claim to

this title by the eliminating of the hazard-

ous open gas or oil flame which actors

COSMETIC HEATER

and actresses often use in heating their

cosmetics. The electrically heated cos-

metic receptacle affords a clean and

handy device for the make-up table and

is so small as not to be inconvenient to

pack and carry.
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Model Milk Depot

What a one-horsepower motor can ac-
complish in a properly equipped milk
depot is illustrated in the accompanying

emptied from the cans into the semi-
cyhndrical tank at the left. It is then
pumped through the pasteurizer and
forced into the tank above the cooling
coils to be chilled in running over them
mto the bottling tank. Twelve bottles
are filled at a time by operating the lever
which lifts them up against the filling
tubes. In the operation the motor (not
shown) by means of the jackshaft runs
all pumps including the one that forces
cold water from the ice tank through the
cooling coils. A cream separator, churn
and bottle cleaner are also motor-driven.

MODEL MILK DEPOT
picture showing the milk being pasteur-
ized and bottled.

From 90 to 100 gallons of milk are
taken care of each morning, bein<*

Handling Butter by Electricity

m

Over on South Water street, Chicago,
is a butter handling establishment where
2,000 pounds of butter a day is cut,
printed, wrapped and put up in small
cartons for distribution—all done by
electric driven machinery.
The butter is received in large boxes

or tubs and is placed upon the cutting
table where several knives all at once
slice it into slabs. These slabs are laid

ELECTRIC APPARATUS IN BUTTER HANDLING
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one at a time in a movable rack run by

a motor which passes the butter under a

wooden roller and stamps the word "Hol-

land" upon each pound. The stamped

blocks are then placed one at a time in

another motor-driven machine which

wraps each pound in wax paper and

drops it on a belt conveyer running

along the center of the table. As it passes

along, girls at each side place it in car-

tons ready for delivery.

Curling Feathers with an Electric

Toaster

The Edison Electric Illuminating Com-

pany, of Brooklyn, was compelled to

recognize the truth of the old proverb

"Necessity is the mother of invention"

when in receipt of a request from a mil-

linery establishment for a heating appli-

ance that might be used to curl feathers.

The company was equal to the occasion

and experimented with an electric

toaster. The device was enclosed in a

wire screen so that the plumes might not

accidentally come in contact with the

coils. The arrangement was sent out and

proved so satisfactory that several

toasters are now being used.

Water Purified as Used

The electric filter for household use

here illustrated combines the method of

WATER PURIFIER

CURLING FEATHERS WITH AN ELECTRIC
TOASTER

passing the water through close grained

stone, with the application of electricity

between two aluminum plates within a

second small cylinder. The passage of

the current through the water produces

a chemical reaction which acts to purify

the water. As few as twelve dry cells

are used to operate the smallest filter,

though no volts, either alternating or

direct, is usual. A distinct feature of the

device is a push button switch just

below the faucet, so arranged that in

turning the water on and off the switch

is operated by a metal finger attached to

the faucet handle, thus the current is

used only while the water is flowing.
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Fan Used as a Heater

The very latest in electric fan improve-
ments is the addition of a wire wound
circular heater placed directly in front of
the fan and protected by a brass hood as

A WARMING FAN

shown in the illustration. The heater
receives current from the fan circuit and
the air is warmed as it blows through the
coils. The heater can be purchased sep-
arate from the fan and is attachable to
any fan.

Sealing Up Canned Fruit

In fruit canning factories where hun-
dreds of cans are sealed up for storage
and shipment every day quick methods
are employed.

The picture shows a motor-driven
outfit consisting of a glycerizer for

softening the gaskets placed in the caps
of the jars, a vacuum pump and a
vacuumizer. The jars filled with fruit
and capped are placed in a box-like re-
ceptacle in the vacuumizer, the pump re-
moves the air which forces the cover on
using atmospheric pressure. Starting the
pump also automatically closes the door
to the vacuum chamber. By a foot pedal
the electric heater is applied to the cover
melting a gasket and effectively sealing
the can or jar. Releasing the foot pedal
the door opens and the can is replaced by
another.

Extension Cord Adjuster

It has always been a hard task
to keep extension light cords in good
condition, because the cord must be
long enough to reach distant objects and

SEALING UP CANNED FRUIT

EXTENSION CORD ADJUSTER

also be serviceable for objects nearer at
hand.^ Consequently the unnecessary
cord is part of the time in the way, thus
becoming unnecessarily worn.
The picture illustrates an adjuster

upon the market which keeps the cord out
of the way. It consists of a metal shell

spring controlled ratchetenclosing a
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mechanism which operates cone-shaped

rolls on which the cord is wound.

When, after using, it is desired to wind

up the extension, the rolls or spools,

which are held under tension by the

spring, are released by pressing the push

button on the outside of the shell, thus

taking up the cord from both ends and

maintaining the adjuster in the^ middle

of the length of lamp cord at all times.

Turns Off Forgotten Lights

Not infrequently lights in the cellar,

pantry, toilet room, stock room and other

out-of-the-way places are neglected and

Adjustable Electric Portable

This electric portable lamp is provided

with a ball joint which permits the lamp

AUTOMATIC CUT-OFF FOR LIGHTS

left burning for hours, sometimes for all

day or all night.

The Dixon automatic cut-off is a small

device attachable to any drop light and

can be set to turn the light off after any

desired length of time from one minute

to three hours. The length of time re-

quired for air to escape from beneath

a piston in a cylinder determines the time

the light will burn before being turned

off. The escape of the air is controlled

by an adjustable valve cap and the de-

vice resets itself every time the light is

turned on.

ADJUSTABLE PORTABLE

to be adjusted at any angle. The reflector

is also adjustable. The base is slotted

so that the whole device may be hung

on the wall and used as a side light.

.

Watchmaker Lathe Motor

This little motor, designed especially

for jewelers' work, will run on no volt

WATCHMAKERS' LATHE MOTOR

current, either alternating or direct. It

is arranged for starting, stopping and
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controlling the speed by means of a foot
treadle.. The Fidelity motor, as it is

called, comes complete, ready to fasten
to the bench, including reversing switch,
chain, belt and treadle, and plug and cord
to fasten to an ordinary lamp socket. A
double pole snap switch enables the oper-
ator to run the motor in either direction.

Forced Ventilation for Cars

A new hot-air heating and ventilating

system for cars embodies a small motor
and blower
mounted on top

of the heater.

The fan drives

the heated air

through a duct

extending the

length of the

car and be-

neath the ends

of the seats.

There is an

outlet under
each seat. The
little motor and
fan thus keep

the air in con-

ELECTRIC VENTILATING S
-

tant Circula-

AND HEATING FAN tion.

An Electric Speed Indicator

To read a speed indication or the revo-
lutions per minute of a shaft from the
dial of a voltmeter is quite out of the
ordinary, yet this is what is done in using
the Hopkins electric tachometer. The

device consists of a small direct current
magneto, which is nothing more than a
little dynamo, enclosed in a case fitted
with a handle and applied to a shaft just
like an ordinary speed indicator. The
magneto runs at the same speed as the
shaft and generates a voltage propor-
tional to this speed. Connecting the mag-
neto by flexible leads to a voltmeter and
making a voltmeter scale to read in revo-
lutions per minute as well as volts, the
voltmeter needle moves over the scale
in direct proportion to the speed of the
magneto and machine being tested.

Rectifier for Charging Storage

Batteries

As simple as an electric bell and as
easily connected to a circuit as a cord and
attachment plug can make it, the Wag-
ner alternating current rectifier is a
handy device for the automobile owner.

ELECTRIC SPEED INDICATOR

RECTIFIER

He may connect the rectifier to his bat-
tery when he puts up his car, and from
the ammeter, which is mounted on the
board above the rectifier, can tell just
what current is going. into the battery,
cutting it off at the end of an hour or
two hours, according to the condition of
the cells. The charging can all be done
while his car is not in use and without
the necessity of removing the battery
from the machine.
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An Old Tool in a New Guise

A soldering iron in a form quite un-

usual is shown in the accompanying il-

lustration and is designed for use in

shops where the articles worked upon are

STATIONARY SOLDERING IRON

small and readily handled. The work is

held up to the iron under the eye of the

operator instead of being covered by the

iron itself.

Odd Swinging Saws

Wood-working establishments contain

some very interesting electrically oper-

ated tools, notably in the line of saws de-

signed with a view to rapidity of opera-

THE PYRIBIL SAW

THE RELIANCE SAW

tion and safety to the operator. The Re-

liance saw swings from a vertical arm,

the motor being mounted on top and'

driving the saw by a belt. By simply

swinging the carefully protected saw

it is drawn across the work.

The Pryibil saw is also mounted on a

vertical arm, which is jointed to the me-

chanical system in such a manner as to

cause the saw to move in a line parallel

with the table. The upper part of the

carriage, which carries the belt pulley,

slides up and down in order to obtain

this horizontal motion of the saw.



Electrical Men of the Times

LOUIS B. MARKS

Do you recall the arc lamp of 20 years
ago, that glaring light of high intensity,
now hissing, now flaming and sputtering?
Do you remember how it flickered and
shifted its shadows and how it needed
recarboning every day? Then you may
also recall how a few years later there
came a change. A
small inner globe

softened and stead-

ied the light without

detracting from its

effectiveness and in-

stead of making
daily rounds, the

trimmer called only

once every week or

ten days. What had
happened ? A young
man hardly out of

college had shown
arc lamp makers
that they could at

once overcome the

objectionable flicker-

ing, soften the glare

of the light, save a large part of the at-
tention needed by the lamp and reduce
their bills for the carbons. He had found
that by improving the quality of the car-
bons and using a simple gas checking de-
vice, these carbons could be burnt in an
atmosphere of carbon dioxide and car-
bon monoxide, gases automatically pro-
duced by the arc itself. Then the same
pair of carbons which would last only
eight hours in the open air, would burn
150 hours in this gas chamber, saving
over 90 per cent in the cost of the car-
bons.

How this "enclosed arc" lamp dis-
placed most open arc lamps, how it

greatly extended the field of electric
lighting and how it saved hu^e sums in

a single year in the cost of carbons and
attendance, is now a matter of history.
It is also a fine example of what can be
done by a man specializing in a given
field, for Louis B. Marks had paid par-
ticular attention to arc lighting even while
a student at Cornell University. Barely

of age when he left

there in 1890, he
soon presented the

first micro-photo-

graphs showing the

influence of the
structure of the car-

bon upon its life and
its light-giving effi-

ciency. Then t h e

perfecting of both

carbons and lamps
came in rapid se-

quence and in 1900
the Paris Exposition

awarded Mr. Marks
a gold medal for his

invention of the en-

closed arc lamp,
which by that time had come into wide-
spread use.

Since then Mr. Marks has been promi-
nent as an expert in the lighting field,

and many fine examples of indoor light-

ing testify to his ability, such as the new
Carnegie Libraries and the new postoffice
at the Pennsylvania Terminal, both in

New York. Seeing the time ripe for
concerted action toward improving all

classes of lighting, Mr. Marks issued the
call six years ago which led to the found-
ing of the Illuminating Engineering So-
ciety, of which he was the first presi-
dent, an organization already numbering
over 1,500 members scattered through-
out the United States and foreign coun-
tries. Besides speaking before this and
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other prominent technical societies, Mr.

Marks has lectured before the Interna-

tional Electrical Society in Pans, the

Royal Institution in London and the

Johns Hopkins University.

Edison's Cubic Foot of Copper

Thomas A. Edison made the remark a

few months ago that he would like to^see

a cubic foot of copper. In deference to

the wonderful impetus given to the cop-

per industry as a direct result of his in-

ventions, the presidents of a number of

the big copper companies decided to grat-

ify this little whim of the great inventor.

So they had a cubic foot of copper cast.

Half a dozen trials were necessary be-

fore a perfect casting was obtained. This

was engraved with Edison's name and

that of the presidents interested, together

with an appreciation from the latter. It

was presented to him recently at a din-

ner at the Waldorf in New York. He

remarked that it made the best paper

weight he had ever had. It weighed 548

pounds.

Customers Frequent the Bright Ways

The value of good street lighting as a

means of attracting customers to a dis-

trict was strikingly shown in a large Can-

adian city. It is stated that in one of the

principal business streets the rental of

shops on one side was over 50 per cent

greater than on the other. The explana-

tion was that a much larger number of

people walked on that side of the street,

which was busier and more brilliantly

lighted than the other. Some of the more

enterprising shopkeepers on the "dark"

side realized this, and proceeded to ar-

range a special installation for their

block of shops. The new lighting at-

tracted customers, sales increased rap-

idly and the cost of the new installation

was' soon paid for out of the additional

profits The ultimate result was a marked

improvement in the general lighting of

the whole street.

A Night Watchman for Sixty

Cents a Month

Eight candlepower porch lights are ad-

vertised under the above heading by the

Southern California Edison Company,

Los Angeles, as providing protection

from burglars, night prowlers, porch

climbers, etc. In its advertisements for

this business the company reproduces

photographs of installations and states

that at the present rates charged by the

company it is possible to burn an eight

candlepower lamp ten hours a night for a

month for 60 cents.

NEW BOOKS

Vehicles oe the Air. By Victor Lougheed

Chicago • The Reilly and Britton Co. 1911.

514 pages with 270 illustrations. Price $2.50.

A modern book in every respect con-

taining comprehensive and not too tech-

nical descriptions of all the types of

aerial craft from the balloon to the most

modern aeroplane and hydro-aeroplane.

A Handbook oe Wireless Telegraphy. By

T Erskine-Murray. New York: D Van

Nostrand Company. 1911. 380 pages, 194

illustrations. Price, $3 50 ^; c

This book is the third edition and is

thoroughly revised. It is intended for

the use of those who, for reasons of busi-

ness or pleasure, have already made

themselves acquainted with at least some

of the truths of the theory and practice

of wireless telegraphy, and to whom,

therefore, the ordinary technical terms

will convey something more concrete

than a mere definition in words.

Correction

In the November issue of Popular

Ftfctricity a description was printed

of the Kunz self-heating hot water bot-

tle The description is in error, for the

heating element is described as being an

incandescent lamp, whereas it is a resist-

ance element encased in a tube which is

inserted in the bottle. This is regu ated

by a switch so that three temperatures

may be obtained—low, medium or high.
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Mr. Arnold Illuminates the Elektron

Mrs. Fitzgerrell found herself very
busy and happy one bright day in the
early Fall, arranging for the second
meeting of The Elektron. Mr. Allen
Arnold, the new illuminating engineer
of the Consolidated Light and Power
Company, had consented to give several
illustrated talks before the club; and
after a conference with Mrs. Fitzgerrell
had decided upon "The Illumination of
the Home Beautiful" as his first address.

After her experience with th organi-
zation of the club Mrs. Fitzgerrell was
of the opinion that "The Luminous Effi-
ciency of the Incandescent Lamp" had
better be postponed until the scientific
sense of the club as a whole had been
subjected to some further cultivation
and development. Now if Mr. Arnold
could only work into his talk something
about Bridge, she was quite sure that he
could not only interest the ladies, but
hold their attention throughout his ad-
dress. Mr. Arnold agreed to try. He
was a bachelor, to be sure, and his train-
ing had been generally along the lines
calculated to fit him for predetermining
economical and efficient results, but still

he had given some thought to the soften-

The new illuminating engineer floundered a moment, then
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ing and embellishment of his hard prac-

tical work.

The original 25 ladies who had been

invited were all present at the second

meeting of The Elektron and there was

a subdued murmur of approval when Mr.

Arnold was officially introduced by Mrs.

Fitzgerrell to the Club.

"He is rather good looking," admitted

Mrs. Norman Van Ess after a careful

scrutiny through her diamond set

lorgnette.

"His father was a Navy officer, so I've

heard, said Miss Lindsey softly, who was

glad Mr. Arnold had found favor in the

eyes of her official chaperone.

"Where did he come from?" ^whis-

pered Mrs. Flannerty to Mrs. McGinnis.

"I think from Chicago."

"You don't say!"

"Yes, Mrs. Fitzgerrell told Mrs. Mar-

shall, who told me that it was quite the

thing now for all the big light and power

companies to have an illuminating engi-

neer whose services are free to the

public."

"Well, I declare, what will they do

next
!"

"Sh-sh-sh, he's going to begin

!

"Madame President and Ladies of

The Elektron: It is with pleasure that

I accept your kind invitation to address

a club consisting of so many bright and

shining " the new illuminating engi-

neer floundered a moment, then came to

the surface with these happy words,

"social lights
"

"That shows he has a nice sense of

values," whispered Mrs. Van Ess ap-

provingly to Miss Lindsey.

"And my only hope," continued the

speaker, following up his lucky thought,

"is that I may be able to say something

worthy of your earnest consideration."

With this subtle flattery the new illumi-

nating engineer won the hearts of The

Elektron, and from that moment his

success was practically assured.

"Illuminating engineering in the broad

sense of the term means the intelligent

use of artificial light. In using artificial

light intelligently, it does not simply

came to surface with the happy words, "Social Lights.
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mean that it is to be used economically
and efficiently, but it further means that
the results obtained by such usage must
satisfy the eye as well as the pocketbook.
Illuminating engineering is not simply a
science, but an art as well. It is one of

Now if Mr. Arnold could work in something
about bridge

the branches of applied science that must
be thoroughly blended with applied art

;

otherwise results, as a rule, leave much
to be desired." At this moment the room
was darkened and the speaker, by means
of a lantern, threw upon a white canvas
curtain a cross section of the human eye.
Commencing at the front of the eye he
pointed out the various portions of the
eye, the cornea, the iris, the crystalline
lens and the retina, on which light rays
fall, the effect there produced passing
thence to the brain through the agency
of the optic nerve, where the sensation
of vision is produced.

The eye is a camera and therefore
may be relatively compared with an ordi-
nary collapsible camera. The cap or shut-
ter used to exclude the light has its coun-
terpart in the lids which perform that
function for the eye. The shutter per-
forms one duty, while the lids of the eye
do at least several important ones,
namely, open for "seeing" and close for
rest; assist in distributing water fluid
over the cornea for cleansing and mois-

tening purposes, and act as a protector
against the things from the outside."

Mr. Arnold worked out his simile of
the human eye as a camera in a most
interesting manner. He then took up
the effect of bright light sources coming
m the field of the camera and the eye,
the effect of direction of light on the
eye, and lastly, the use of unsteady or
flickering illuminants. These, he de-
clared, should be avoided because the
eye, when operating under such condi-
tions, is compelled to work the muscles
much more than is proper in its efforts
to adjust itself to the constantly chang-
ing condition; and if subjected "too long
to such conditions it will become very
tired and more or less injured.

The principal considerations," said
the illuminating engineer, "affecting the
illumination of any interior room or area
are

: First, the use of the room ; second,
the selection of the kind of lamp best
suited to that use; third, the proper
quantity of the light required for such
use as the room may be put to, either
specialized or general; fourth, the loca-
tion of the outlets at such points that the
light will best perform its office; fifth,

the satisfaction of certain esthetic re-
quirements which are inherent in every
lighting problem, and sixth, the selection
of a fixture of such a type and nature
that it will properly perform its office as
a light carrier and also be designed along
lines which will be esthetically satisfac-
tory with regard to its environment. The
use of the room is profoundly important
in its relation to illumination.

"Naturally in the decoration of the
home the question arises, What consti-
tutes artistic illumination ? Display win-
dows and show rooms require a pene-
trating white light, but the home does
not. A bright light thrown into the re-

motest corners quite destroys the variety
and picturesque effect of the room.
There must be some shadow, some light

and shade. Leave something to the
imagination in decoration and illumina-
tion of the home beautiful. Remember,
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the lights make for the joy and happi-

ness or peace and repose of the home.

The joys of home life, the family din-

ners, the impromptu dances in the music

room, the afternoon bridge parties, the

quiet reading hour in the library, all are

made or marred by the arrangement of

the lights.

"Life affords a vast amount of mate-

rial for art. To select the proper ele-

ments, to harmonize them, is the work

of the artistic homemaker. Almost

everyone would rather have a happy,

well-ordered home than anything else on

earth. The home is the stage upon

which the domestic drama is played.

Simplicity is the keynote of truest and

sincerest art. The real artist of the

home takes the elements or materials at

hand and creates an atmosphere of artis-

tic beauty and harmony.

"In the social functions of the home,

consider how important a part the lights

play in a successful entertainment. A
very good example of this is found in

the ever popular bridge parties and re-

ceptions. Where is the hostess who en-

tertains with all the shades up and the

garish light of a bleak winter 'day drift-

ing in at the windows ? No !
The shades

are drawn, the lights are turned on and

softly glow in tinted or frosted globes,

and the air is heavy with the fragrance

of blossoms. The eyes of the guests

shine with pleasure, the ornaments in

their hair glisten, their jewels sparkle

in the simulated sunshine and there is

a shimmer of silks and satin and the

warm glow of velvets. The joy of the

She felt that her efforts had been rewarded

party is deepened and intensified by the

warm tond light and colors."

Enthusiastic applause filled the room

as Mr. Arnold sat down. There was

no doubt in Mrs. Fitzgerrell's mind but

that he had made a "decided hit" with

the ladies of The Elektron. She felt

that her efforts had been rewarded and

that the second meeting of the club was

a pronounced success. All the members

were now flocking around the illuminat-

ing engineer and Mrs. Fitzgerrell radiant

and triumphant presented to him person-

ally the various members of the Club.

YULETIDE

"This is Yuletide ! Bring the holly boughs

Deck the old mansion with its berries red

;

Bring in the mistletoe, that lovers' vows

Be sweetly sealed, the while it hangs o'erhead.

Pile on the logs, fresh gathered from the wood,

And let the firelight dance upon the walls,

The while we tell the stories of the good,

The brave, the noble, that the past recalls."



A Modern Christmas Masque

Characters.

(Which Speak.)
Old Father Christmas, Who Embodies the
Christmas Spirit.

Young Grimsby, Amateur Wireless Operator.
Richard the First.
Robin Hood.
Henry VI.
Christopher Columbus.
Charles II.

King George III.

Characters.
(Which Do Not Speak but Do the Work

of the World.)
Volt—A forceful Italian.
Ohm—A sturdy German,
Ampere—A lively Frenchman.
Watt—A brawny Scott.
Scene—Young Grimsby's wireless telephone

room on top floor of his home. He is seated
in front of apparatus.

Young Grimsby. (Christmas Eve,
1911.) This morning I completed my
improved wireless telephone. It is the
most wonderful wireless telephone ever
invented, but strange to say, I have not
received any messages as yet. I wonder
why! Maybe there was too much inter-

ference, or too much static Christmas
spirit in the air. I will try once more
before I go down stairs to decorate the
Christmas tree. (Puts on head phones,
adjusts detector, moves slide and listens.

A sudden joy illumines his face.) I

hear a voice ! It is very faint. (Moves
slider again.) Now the voice is stronger.
I hear it better. What? Who is it?

(Excitedly.) Richard the First! Sur-
named Coeur de Lion ! Can it be possi-

ble? Am I dreaming? You wish to give
me Christmas greeting ! Indeed, yes.

Richard the First.—
"Christmas is a time fidl honest;
Kyng Richard it honoured with gret

feste.

All his clerks and barouns
Were set in their pavylouns
And served with grete plente

Of mete and drink and each dainte."

Young Grimsby. I am highly hon-
oured to get such a greeting from you,

King Richard. The spelling is a bit
queer and I don't quite know the mean-
ing of pavylouns, but I know you were a
great KING. I've always envied you
that wonder-working sword.
King Richard. "The gude sword

Caliburne that Arthur luffed so well."
Young Grimsby. Yes, and I remem-

ber it was you who developed tilts and
tournaments. I was always crazy to
see a tournament during the days of
chivalry, but say, for real excitement,
you ought to see the city championship
series between the Sox and the Cubs.
(Pause.) Who are the Sox and what
are the Cubs? Why—botheration—tuned
out

!"

^

(The young operator is zvild with ex-
citement. His eyes glow. His cheeks
are aflame with emotion. He listens in-

tently.)

Another voice. Who ? Robin Hood ?

Robin Hood. I departed this life on
Christmas Eve in the year 1247. History
calls me a famous freebooter, but I suf-
fered no woman to be oppressed. Poor
men's goods I spared, abundantly reliev-

ing them with that which by theft I got
from the abbeys and the houses of rich

old earles."

Young Grimsby. I was ever your
fervent admirer, Robin Hood, and when
I was a small boy I fully intended to be
a Robin Hood outlaw and follow your
illustrious example but I was diverted
and became a harmless Boy Scout; and
then I graduated into a baseball fan and
a wireless operator. Gone ! But wasn't
it great to hear his voice just once!
(Pause.) Another voice. What, Henry
VI?
Henry VI.

Christmas is near:

And neither good cheer,

Mirth, fooling nor wit,

Nor any least fit

Of gambol or sport
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Will come all the Court,

If there be no money."

Young Grimsby. That's the truth,

Henry. It's tough luck not to have any

money Christmas time. I remember that

you ''borrowed your expenses" rather

than leave Christmas unobserved.

(Pause.)

(In great excitement.) Christopher

Columbus.

Christopher Columbus. On Christ-

mas Day, 1492, I, Christopher Columbus,

landed at a newly discovered port in

Cuba which I named Navidad because I

landed there on that day.

Young Grimsby. I say, Chris, you

don't know what you did for us that

day. I have always wanted to thank you

personally for your wisdom in making

that remarkable discovery. Your cour-

age and your fortitude were wonderful

and—gone! (Listens intently.)

The "Merry Monarch" Charles II, the

so-long-fugitive Prince. Do I wish to

hear the sentiment of your merry boys?

I certainly do.

Charles II.

"Then here's a health to Charles our

King throughout the world ad-

mired,

Let us his great applauses sing, that we

so much desir'd,

And wished amonghst us for to reign,

zvhen Oliver ruled here,

But since he's home return d again, come

fill some Christmas Beer."

Young Grimsby. Another voice

—

King George III.

King George III. The first Christ-

mas of my reign there was high festival

at Court, when I, preceded by my her-

alds, went in state to the Chapel Royal

and heard a sermon preached by his

Grace the Archbishop of York; and it

being a collar day, the Knights of the

Garter, Thistle and Bath appeared in the

collars of their respective orders. After

the sermon was over I went into the

Chapel Royal and received the sacra-

ment from the hands of the Bishop of

Durham; and I offered a wedge of gold

in a purse, for the benefit of the poor,

and the royal family all made offerings.

I afterwards dined with my royal mother

and in the evening returned to St.

James's."

Young Grimsby. Well, I guess that

is some improvement on the way Charles

II spent his time with his horse-racing

and ranting, roaring Boys. (Pause.)

Now what jovial voice is this on the

aerial? Old Father Christmas! Will I

wait up for you? Most assuredly I will,

for I am Official Decorator of the family

Christmas Tree

!

(Enter Old Father Christmas.

Young Grimsby greets him with hilarious

enthusiasm.)

Young Grimsby. Good Father Christ-

mas, what have you in your pack this

year ?

Old Father Christmas. EVERY-
THING ELECTRICAL!

(Deposits pack on floor in front of

him and out hop little Volt, Ohm, Am-
pere and Watt. They dance an electric

fig-)

Young Grimsby. How fine. You

keep up with the times, Old Father

Christmas

!

Old Father Christmas. Yes, the

spirit of Christmas is ever the same, but

the contents of my pack change from

year to year. As Official Decorator of

the family Christmas Tree I will leave

with you the gifts for all your family.

Young Grimsby (eagerly). What

have you for father?

Old Father Christmas (handing out

the parcels). An electric shaving mug

and a cigar lighter.

Young Grimsby. Good gifts, couldn't

be better. And for mother? She's a

mighty good mother, you know. I hope

you have something especially nice for

her.

Old Father Christmas. A combi-

nation electrical dining set, coffee perco-

lator, tea pot, cereal cooker, egg boiler,

electric disk stove, all in burnished cop-

per. It was invented by Harry Weeks,
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now of Chicago, but formerly with a
great electric company in the near East.
Young Grimsby. Oh, I have heard

of him. This electrical set is the best
present you could have brought mother.
She will be simply delighted with it.

Old Father Christmas. This set is

welcomed by all women. Harry Weeks
is also inventing something else of in-

terest to women which I will bring to
your mother next Christmas.
Young Grimsby. What have you for

grandmother and grandfather?
Old Father Christmas. A luminous

electric radiator for your grandfather
and an electric heating pad for grand-
mother

Young Grimsby. Thank Heaven,
then I won't have to fill the hot water
bottle any more. Now what for Sister
Sue?

Old Father Christmas. An electric

curling iron complete with cord and plug.

. Young Grimsby. There's little Ben
and Baby Blue.

Old Father Christmas. Well, here's
an electric toy for little Ben and a milk
bottle warmer for Baby Blue. Your
own gift you will find Christmas morn-
ing at the foot of the Christmas tree.

(A clock chimes the hour of twelve.)
I must be off. I have many homes to
visit and many hearts to cheer. {Whis-
tles and Volt, Ohm, Ampere, Watt hop
into sack.)

Young Grimsby. Good-bye, Old
Father Christmas ; this has been the most
wonderful Christmas Eve of my life.

Thanks, thanks for EVERYTHING
ELECTRICAL.

(Curtain.)

Low Priced Electrical Devices

Every successful device or apparatus
placed upon the market is bound to call

forth a score of similar devices some of
which will have put into them the best

of workmanship and design and the best
of material, while other like devices will

be made with a view to reducing the

price. This latter course often places an
article under the suspicion of not having
the best material and skill provided in
its manufacture.

An instance of this kind occurred re-
cently in the sale of an electric pressing
iron at the low figure of $1.98. While
not attempting to pass upon the quality
of this particular low-priced iron atten-
tion is called to the fact that in buying
household electrical conveniences, as in
the case of other utensils, you get what
you pay for. If they are sold far below
the regular price without good reasons,
you have a right to question their serv-
iceability and their economy in current
consumption.

An "All-Round" Fan

Confirming the fact that even the most
common devices present opportunities
for making improvements or changes, a
Texas man has constructed a fan of novel
design which should quite evenly dis-

AN "ALL AROUND FAN

tribute a cooling breeze to a group of
people around a table for example. The
shaft of the motor is vertical and turns
the fan blades about the circumference
of a vertical frame in which they are
mounted.

The device measures about seven
inches in diameter, nine inches in height
and is entirely enclosed in a neatly fin-

ished wire meshing which is fastened to

the base, as shown in the drawing.
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Novel Treatment for Dark Halls and

Interiors

The decorator who follows closely the

essential principles which underlie the

natural manifestation of beauty in its

various phases is the one who creates

permanent satisfaction.

The home is, primarily, a refuge, a

place of rest, a retreat from the excite-

ment and distractions of life outside.

It should be something more than a

storehouse for the latest fad in furnish-

ing.

Not only the walls and draperies, but

every article of furniture should express

the refinement of good form and color.

First impressions of a home are usu-

ally created by the appearance of the

entrance or hall.

Modern halls are now more of a social

office or reception room than anything

else. Great care is taken with the fur-

nishings, and the color scheme is care-

fully selected with regard to the impres-

sion it may have upon the chance caller

as well as the family.

But notwithstanding the great im-

provement that has been made in

designing halls and vestibules, there still

remains in many city houses that long,

narrow, box-like passageway, having the

straight line of stairs ascending from

the front door on one side and the dimly

lighted parlors on the other.

Such halls are impressive features of

the home. Impressive because they con-

vey the idea of distance, a long, dreary

distance leading into darkness.

No matter how perfect the light at

the doorway, it cannot penetrate the

inevitable gloom at the extreme end of

the hall.

From the early colonial days to the

present every conceivable method of

lighting has been employed to overcome

these mysterious shadows, that lurk like

dusky foes in the dim distance, but most

of the efforts have been unavailing.

However, nothing is hopeless. A
modern decorator aided by electricity

conceived a new idea, and proceeded at

once to put it into execution.

A large space was cut through the

side wall of the hall that opened into the

parlor; half of the opening was in the

front parlor and the other half in the

back parlor; both of these rooms were

quite dark.

The space was four feet high by six

long, the sides were cased in and it was

supplied with glass shelves for bric-a-

brac. The sides were then closed with

stained glass doors. The glass used in

the doors was in several shades of am-

ber, with touches of red and green.

When the glass cabinet was completed,

electric lights were placed inside which

could be turned on and off at will.

The effect of this arrangement was

most satisfactory, as it placed in both

parlors and the hall what appeared to

be a beautiful stained glass window with

the sunlight streaming through in golden

tones.

This slight alteration gave an entirely

new aspect to the whole interior of the

house ; the hall no longer appeared dark

and dreary, the dismal parlors became

light and attractive.

There is no conflict between the day-

light and the artificial, for the stained

glass produces a perfect harmoiiy in

illumination that is just as pleasing on

bright, cheerful days as when the sun is

obscured.

Stained glass, when carefully selected

in regard to color, may be used in con-

nection with electric lighting to great

advantage in many rooms that are hope-

lessly dark and dismal without it.

When selecting glass for this purpose

the color effects should be carefully

studied by placing lights behind the glass

before it is cut and leaded. Much of the

glass is exceedingly crude in color even

in daylight, and is absolutely intolerable

when dependent upon electric light

for illumination. The colors must cor-

respond and harmonize with the general

color scheme of furnishing, else a win-

dow such as described will be useless.
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A Marvelous Electrical Christmas Tree
By MARGARET JOHNSON

Alfred Norton had been in a brown
study for two days. A very wonderful
clock, the work of some mechanical
genius, had been on exhibition in the city
in which he lived. It played tunes, rung
chimes, moved figures and did all sorts
of interesting things. All this was very
fascinating to Alfred, and he made daily
visits to the clock while the exhibition
lasted. Then he had come home looking
thoughtful, and had had little to say.

He seemed to be trying to work out
something in his mind.

Tantalizing as these attacks were, Al-
fred's mother never questioned him while
they lasted. She knew that when the
time came he would tell her what the
problem was, and the failure or success
he had had in working it out.

This morning she had heard him
whistling in the bath room, which was
always a good sign, and, when in addi-
tion, he had come down to breakfast two
steps at a time, she had greeted him with
a look of eager inquiry.

cTve got it, mother!" he said gaily as
he entered the dining room. She and his

sister Edith were interested at once, and
his father looked over the top of his

newspaper to hear what the latest scheme
was.

"Something about electricity, I sup-
pose?" said he. "Yes, and it is some-
thing great

!"

Alfred stopped and looked at Edith.
"I can't tell you while Edith is here."
Edith looked almost ready to cry. She
was always so interested in his schemes.

"Never mind, Sis, you will know pretty
soon," said he, consolingly, as he finished
his breakfast and went out to feed the
chickens. Edith's school began earlier
than his, so she was gone when he came
back to the house, and he tried hard to
give his mother some idea of his plans
before it was time for him to start to
school.

"Mother," said he, as he opened the
door, "I am going to fix up an electric

Christmas tree for Edith. These things
that run by clockwork are clear out of
date. I know father will help me, and
all the little things for the tree we can
make on my new lathe." This turning
lathe was Alfred's idol. It was such a
fine one that tears had come into his
eyes when, after going to see it almost
every day of the exposition, and worship-
ing it from afar, so to speak, he was told
that it was to be his very own. Every
spare moment since had been spent in

his workshop, and he and his father had
made many little things for the house;
but here was something definite, some-
thing worth while they could do, and he
talked until his mother fairly had to drive
him off to school.

Once begun, it was the most absorbing
work either he or his father had ever
done. As week after week passed, each
one bringing some tempting idea to elab-

orate their original plan, it was almost
more than he could do to keep the
thoughts of the tree out of his mind
when he ought to be studying, and his

father even found thoughts of the tree
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THE WOHDEKFUL ELECTRICAL CHRISTMAS TREE

obtruding themselves when he was busy

with the pages of his big ledger.

His mother, too. was pressed into serv-

ice, and so many were the demands made

upon her to dress dolls, make tiny cur-

tains and other articles of house furnish

ing. that she finally had to beg to be

allowed time to do her own work.

Poor little Edith had a hard time.

There was so much mystery. This was

the first time she had been deprived of

the pleasure of helping, so for a while it

seemed there was danger of the work-

men enjoying the Christmas present

more than the little girl for whom it was

intended. As the time grew shorter the

mystery deepened. Some strange men

were busy downstairs. Then her meals

were served in the sitting room, and

everv time she went anywhere something

was hustled out of sight. When Christ-

mas eve came she declared that if Christ-

mas was more than one day on" she

would burst ! She was glad when it was

time to go to bed. and was so sound

asleep when Alfred tiptoed in. that she

heard none of the final preparations.

Xot a sound did she hear Christmas

morning till papa, mamma and Alfred,

fully dressed, called that Santa Claus had

been there and gone.

She never had dressed as quickly, yet

Alfred could hardly curb his impatience.

Then all went downstairs and the door

of the dining room was thrown open.

Edith screamed and clutched her father's

arm. The sight was so brilliant, so beau-

tiful that it frightened her. She scarcely

knew whether to laugh or to cry. but sen-

sibly concluded to laugh, then they all

went up to examine the tree.
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This was, in fact, eight large trees
placed across the end and along the sides
of the long, narrow room. From the
branches hung everything that could pos-
sibly be imagined in the way of tree orna-
ments—glass balls, chains, fishes, birds,
baskets, wheels, fans, stars, cornu-
copias—all the things that had ever been
seen on other Christmas trees, and be-
sides all these hundreds of gaily dressed

signal of danger. Back of the lake was
an electric waterfall, which rapidly
changed from color to color, showing all

the hues of the rainbow as it fell into the
lake. At its narrowest place this lake
was spanned by a bridge, across which a
horse and wagon passed slowly, being
warned by a sign that there was a fine
of $20 for riding or driving faster than
a walk.

THE ELECTRICALLY EQUIPPED

fairies, each one holding in her hand the
tiniest electric light. It looked like fairy-
land itself.

But that, was not all. In the space
enclosed by the trees was a model village
and its suburbs. Across the front of the
enclosed space was a stream of water
which, passing through two canal locks
at the left, flowed into a small lake on
whose banks stood the boat house with
the sign "Boats to Hire." Canal boats
passed through the canal from lock to
lock, the gates opening to allow them to
pass through, then closing after them,
the water rising and falling exactly like

the water in a real canal. Back and
forth on the lake passed brilliantly

lighted electric launches stopping at the
boat house, then starting off again.
There was no danger at night, for the
most modern of lighthouses stood on the
bank, its revolving tower flashing out the

VILLAGE BENEATH THE TREE

Back of the stream and the lake was
the village. This was regularly laid off
in streets with the coziest looking little

houses on each side. Some had the sign
To Let" on them, while those which
were supposed to be occupied were bril-
liantly lighted by electricity. So were
the streets, and through them ran electric
cars, each one with a row of lights along
the top.

In the center of the village stood the
power house with the tiniest electric mo-
tor imaginable. One set of wires set
everything in motion, another set of
wires turned on the hundreds of lights
everywhere.

Alfred insisted upon Edith's taking a
little doll in each hand and walking them
over the village to see the sights. From
the merry-go-round a short walk took
them to the look-out tower. It was just
like the ones they have at all the exposi-
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tions. A man stood at the gate to admit

visitors. Edith seated the little dolls in

the elevator and they were carried up,

up to dizzy heights, whence they could

see all the surrounding country. Down

again they came, the man opened the

door, and Edith lifted the dolls out.

Then Edith took the dolls to see the

churches. All denominations were rep-

resented. There was even a tiny alabas-

ter temple from India through whose

transparent walls the light glowed in the

friendliest way. If, however, the dolls

were not in a devotional mood, they

could cross to the other side of the vil-

lage and see a balloon ascension. This

was always a great success. The man in

the car smiled continually, and never met

with any accidents, sc there was nothing

to make one nervous. From there Edith

continued the dolls' walk, taking them

to visit the flour mill, whose wheel almost

deafened them with the noise it made in

its revolutions.

Edith was afraid the dolls were not

particularly interested in machinery, so

she took them over to the palace of bt.

Nicholas, which stood in another part of

the village. They were fortunate enough

to reach this just as the old gentleman

was climbing out of his chimney with a

pack of toys large enough to tire anyone

less strong and energetic than this benev-

olent old person. Off he went and they

waited to see him come back and go

down his chimney for a fresh supply.

Now Edith declared the dolls must be

tired. She said they should have a ride

on the railway which ran around the

outer edge of the enclosure. They could

take this train with the assurance that

nothing could possibly happen to them,

even in passing through the tunnels, for

the latest block system was in use on that

road, and they could see the signals

change from red to green as they passed

rapidly along. This train took them all

around the village, depositing them at the

head of the canal, where they could begin

their sightseeing afresh.

''No wonder you and papa have been

busy," said Edith, with a little catch in

her voice. "Just think! All this for one

little girl. How could you know how to

do it, and how did you have patience

enough for all this?"

Alfred hardly knew. His completed

work had surprised him and his father.

It exceeded all their expectations.

Their delight equaled Edith's, so when

their mother, who thought it a shame

that one small girl should enjoy all this,

suggested inviting all the children they

could find to come and see it ;
all agreed

it would be a fine scheme. Each day that

week the house was crowded with chil-

dren who had come to see the wonderful

tree of which they had heard such glow-

ing accounts. Sometimes it was their lit-

tle friends, sometimes the children from

orphan asylums or children's homes, and

Alfred had never been so proud as he

was when, standing by the tree, he ex-

plained all its wonders to the little ones

to whom the sight was one never to be

forgotten.

Even the grown people standing there

and seeing the boats moving from place

to place, the elevator passing up and

down in the tower, the street cars, the

trains, the balloon, the merry-go-round-

all the other things—each going its ap-

pointed way—the tiny lights flashing

from each, from the houses, *rom the

street corners, hanging by hundreds from

the tree, involuntarily drew a long

breath and felt that the wand of some

beneficent fairy had been at work^ in-

stead of a modern boy, who had chained

the mighty giant, Electricity, compelling

him to do his bidding,
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How One Boy Made a Telegraph
Transmitter

A candidate for a position in the civil
service list came across this question in
his examination: "A stream is to be
bridged as quickly as possible. The

ODD TELEGRAPH TRANSMITTER

bridge must be of sufficient strength to
support heavy artillery. How would vou
build it?"

Instead of drawing plans, giving
stress, wind pressure, etc., his answer
was

: "With
_

the best materials nearest
at hand." His answer received the full
percentage.

The maker of the instrument shown in
the illustration, a boy of fifteen must
have had that idea in his mind when he
constructed it.

Seeing the original instrument in a tel-
egraph office and not having enough
money to purchase one like it, he set
about making one from "the best mate-
rials nearest at hand."

The original is one of a type now on
the market designed to make the dots of
the telegraph code with one movement of
the wrist and the dashes with another.
This is a great help to the operator, as
it prevents paralysis of the wrist, or as
it is known among operators, "glass
arm."

Note the unsoldered contacts, the
marks of the jack-knife and saw, and the
knot in the elastic band to increase the
tension. It is complete in detail and
operators who have tried it out say that
the strangest thing about it is that "it
works" and works well.

Experiment Illustrating Electrolysis

m
You have probably heard the word

electrolysis," but do not know just
what it means.

_

Place a thin sheet of lead cut as shownm the illustration in a jar of water and
to it connect the positive pole of a dry
cell. Suspend another piece of lead in
the water and connect to it the negative
lead from the cell. In a short time the
water around the sheet of lead will as-
sume a gray color, due to small portions
of the lead being decomposed and car-
ried from the sheet with the passage of
current.

This action is called electrolysis and is
one of the things street railways have to
guard against. Street car systems with
a single overhead trolley wire use the
track rails as conductors for the return
of the current to the power stations after
it has passed down the trolley through
the car motors and then to the track

ILLUSTRATING ELECTROLYSIS

Where two rails come end to end a heavy
copper wire called a "bond wire" is con-
nected from one to the other for the re-
turn current to get from one rail to the
next.

But sometimes the bond wires become
loose and current leaks into the ground
and travels along a gas or water pipe for
a ways. When it jumps off the pipe to
the soil or to some other conductor it

carries small bits of the decomposed pipe
with it, and this action is called electroly-
sis. By running a wire from the pipe to
the rail or to a return wire the current
leaves the pipe on this and does not
decompose the pipe.
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Experimental Geissler Tube

Select a U-shaped tube about 33 or 34

inches high. Fill it with mercury, close

the ends with the fingers and insert it

into two cups of mercury. \\ hen the

ringers are removed the mercury will

Mercury-

GEISSLER TUBE

fall a few inches, leaving a vacuum above

it, known as a Torricellian vacuum.

If wires from a spark coil are brought

in contact with the mercury in the two

cups, as shown, a luminous phenomenon

is produced in the upper section of the

tube. Spencer M. Gowdy.

TELEGRAPH SOUNDER FROM AN OLD BELL

binding post. By moving the adjustment

screw the stroke of the armature may be

altered and the best length of stroke se-

cured. S. V. Cooke.

Telegraph Sounder from an Old Bell

If an old bell with the magnets held to

the yoke with screws can be secured, a

simple sounder can easily be made in the

following manner

:

Remove the magnets from the bell and

screw them to a base in the position

shown in the drawing.

Xext remove the soft iron armature

and take the spring off it. Solder to it a

brass strip (A) and fasten to the support

(B), which is a piece of wood held in

place by screws. The bridge (C) is made

of brass. It may be tapped to take a

small adjusting screw at (D), or if too

thin brass for tapping, a small nut may

be soldered on to take the screw. Drill

holes at (E E) and fasten the bridge

down with small screws in the position

shown. Connect one magnet wire to one

binding post and the other to the other

Testing a Model Aeroplane

Boys who are building and experi-

menting with model aeroplanes will find

the electric fan a handy thing to try out

and test in various ways the flying quali-

ties of their air ships. By running the

fan at different speeds the balancing and

lifting power of an anchored model may

be studied with a good deal of pleasure

and profit.

TESTING A MODEL AEROPLANE



THE YOUNG EDISONS' CLUB
These letters should,

elec-
an engineering report' you can make of your investigations?"

The Young Edisons' Club:
The motor here described I con-

structed at very little cost. The field ( Y)
is a wagon bolt wound with six layers of
No. 22 magnet wire. The bolt is held to
the base (C) by means of a heavy tin

SIMPLE MOTOR

strap (T) about yA inch wide and placed
over the bolt in the position shown. A
small dent (R) made in the tin with a
nail will serve as a bearing for the shaft,
which can be made from a length of
wire. The armature (E) is a piece of
heavy soft iron bent as indicated and
wound with four or five layers of No.
28 cotton-covered wire. The ends of
the armature winding are connected one
to each segment of the commutator. At
the point (M) where the shaft goes
through the armature I flattened the
armature to make it easier to drill the
shaft hole. The brushes are made from
a sensitive watch spring or flattened cop-
per wire and are supported by (A) and
(D) so as to have a slight pressure upon
the commutator. To hold the shaft in
place a piece of copper plate or tin (G)
is nailed over the top of the frame, the
shaft passing through a hole in the plate
The commutator is a small wooden

roller which fits snugly on the shaft. A
piece of tin or lead is glued on the roller

After it is dry the foil should be cut in
halves and a strip cut out to separate the
parts. Fasten the foil on the armature
by means of sealing wax or cotton
thread. Connection should be made as
illustrated. Geo. Koelke.
1008 Twentieth St., Milwaukee, Wis.

The Young Edisons' Club:
As we have made several electrical

articles and have found them interesting
we describe them for other Young Edi-
sons. We constructed a wireless receiv-
ing set as follows, using an extra strong
battery, a good telephone receiver and a
needle. Connect the receiver as shown
in Fig. 1. If a gas pipe is used for a
ground connect the wire to the street
side of the meter. The positive (carbon)
pole is lead to the aerial. File a groove
in the carbon pole and lay a needle in

FIG. l—SIMPLE WIRELESS RECEIVING SET

this groove. Connect the needle to the
zinc pole by a wire and the set is com-
plete. The principle is, as the receiver
offers a high resistance, part of the cur-
rent will try to take the path through the
needle. When a wireless wave strikes
the needle through the aerial, the resist-
ance is lowered and less current travels
through the receiver.

When the wave ceases the resistance
is increased and more current goes
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receiver, thus causing the

in the receiver that can be in-

terpreted through the Morse or Conti-

nental code. This set will receive up to

through the

clicking*

i 1

SHOCKING HANDLES

FIG. 2. SUBSTITUTE FOR SHOCKING COIL

3,000 feet under good conditions, with a

strong battery.

An electric shocking sef—a substitute

for a coil—we made by taking an elec-

tric bell and
connecting up

to it as shown
in Fig. 2. On
one occasion

w e connected

the wires of the

handles to table

knives and
forks and surprised everybody.

A rheostat was constructed as in Fig.

3 from the lead from a pencil. By placing

contacts on a base and providing a

seven-point switch we were able to re-

duce 40 volts down to five.

Herbert Heinlein,

371 1 Bank St., Pittsburg, Pa.

Martin Luessenhop,

250 38th St., Pittsburg, Pa.

FIG. 3. RHEOSTAT

clear. Soon the solution turned a dark

brown, and had a sulphurous smell. The

positive wire wore off and the negatives

o-ot a coating of black substance. I tried

this in several solutions with the same

result.

I would be glad to find out from some

young Edison the cause of this change.

M. Mercer,

Walnut Mountain House.

Liberty, N. Y.

The Young Edisons' Club:

From a metal lamp of the round wick

variety a very nice study lamp can be

made as follows : Remove the wick and

burner. Connect a globe and socket to

one end of a length of lamp cord and run

the other end down through the lamp.

Fasten two binding posts, properly m-

The Young Edisons Club:

While experimenting with chemicals I

put some hypo, which is used for photog-

raphy, and some sal-ammoniac in a test

tube,' which I filled to near the top with

water, and dissolved the crystals. Then

I put some copper wires from a battery

into the solution, which was perfectly

STUDENTS' LAMP

sulated, to the outside edge of the base

Fasten the cord to these on the inside of

of the lamp about i
l/2 inches apart,

base, drawing tight so as to make the

socket rigid. Connect a plug and length

of wire to the outside of the binding

posts and the lamp is complete.

William M. Sherrill.

Johnson City, Tenn.
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Illinois Signal Corps Wireless Car

The Illinois Signal Corps of the Illi-

nois National Guard takes great pride in
its wireless equipped automobile which
took a prominent part in the military
tournament, at Grant Park, Chicago, last
summer. The car is a Studebaker-forty
with special body seating eight men. The
set used is a regular United States pack

~v
The aerial is of the "umbrella" type. A
counterpoise of rubber-covered "cable
core" is used in place of a ground as
being more efficient in overcoming static
and being more quickly handled. Two
6-60 storage batteries are used for power
with a hand generator for emergencies.
It has been found impractical to use the
motor of the car for generating purposes
on account of delay in starting, as it is

set with a radius of 30 to 50 miles over
land and 90 miles over water.

Sergeant H. A. McCauley, Acting
Master Signal Electrician of the Illinois
Signal Corps, describes the equipment as
follows

:

The mast used is carried in sections
and is raised a section at a time by hand

;

height from 60 to 80 feet according to
number of sections used. While our mast
is more^ bulky to carry than that de-
scribed in your magazine (Oct. issue),
it is easily taken care of in racks provided
for it and is out of sight when not in use.

ILLINOIS SIGNAL CORPS WIRELESS CAR

impossible to receive while engine is run-
ning. Instruments are used without re-
moving from the car, as it has been found
that the insulation provided by rubber
tires adds materially to the efficiency.

_

"Our method of handling affords con-
siderable saving of time in opening sta-
tion. The station is ready for business
within 30 to 35 seconds after the com-
mand 'Open station' has been given. Our
record is 18 seconds.

"The troop, which is at present located
at the Second Regiment Armory on Cur-
tis and Washington streets, Chicago, is
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now working upon a high power, perma-

nent station to work with that of the

Ohio Signal Corps, A troop, which has

already been installed."

As will be seen, there are in all six por-

celain insulators interposed in each wire.

A Local Newspaper's Wireless

Scheme

Aerial Insulation on the Eiffel

Tower

This unusual picture was taken from

the top of the Eiffel Tower in Paris with

We received a very interesting letter

recently from Mr. H. J. E. Knotts, editor

and publisher of the State Center-Rec-

ord, of Illiopolis, 111. It contains among

VIEW FROM THE TOP

the camera pointed downward at the city

a thousand feet below. There is a wire-

less station operated in connection with

the tower and in the foreground of the

picture are shown some of the antenna

wires and the method of insulating them.

OF THE EIFFEL TOWER

other things a very good suggestion in

ARRANGEMENT FOR RAISING AND LOWERING
ANTENNA WIRES

regard to the use of amateur wireless

outfits in furnishing news to local news-

papers. It is a plan which a great many

local newspapers might follow profitably,

and which would give many amateur

operators good practice in reporting.

His letter follows:

"Shortly after subscribing to Popular

Electrlclty, I became somewhat en-

thused over wireless telegraphy through

your columns and, not knowing the

requisites of joining the 'Wireless Club/

I asked for membership.

"In your reply, you stated that it was

necessary that I should have a wireless

outfit before being eligible to member-

ship. Since that time I have been

actuallv devouring every issue that came

and, in addition, have purchased and

studied A. P. Morgan's wonderful work

on the subject.
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"During the month of August, I of-
fered a special wireless sending and re-
ceiving outfit to the boy or girl bringing
in the most subscription money. With

.
this offer went the assurance that this
office would be equipped with an outfit.

"Neil Garvey, son of a wealthy farmer
living close to town, got the outfit and
immediately his chums asked me to put
on another offer for September, which
I have done. These outfits send % mile
and have an electrolytic detector," con-
denser and a 75-ohm receiver.

"Already young Garvey's father has
had me order a one-inch spark coil for
the outfit and the boy who is leading in
this month's contest assures me he will
get better equipment if he gets the out-
fit. So much for the success of 'Wireless'
as a subscription getter.

"For the equipment of this office I
have a V2 K. W. transformer coil, two
pint leyden jars, helix, zinc spark gap,
high tension key; electrolytic detector'
two-slide tuning coil, fixed and variable
condensers, 1,000 ohm double-pole sin-
gle receiver, with headband.

"Leads to aerial and ground are No. 8
rubber covered wire, hung on high-
tension insulators. The lead to the aerial
is protected at the exit by a porcelain
rosette threaded with three ampere fuse.
On the outside of the window casing a
15 ampere double throw switch connects
either with the interior, or with a No. 6
copper wire grounded by an eight
foot zinc grounding rod. One hundred
and fifteen volt, 25 cycle alternating cur-
rent will be used for the transformer.
"My aerial is composed of four strands

of No. 12 aluminum wire stretched from
a 40 foot pole, across lots to the rear
of the building of which we occupv the
second floor. The pole is grounded' with
a No. 6 galvanized wire connected to an
eight foot zinc grounding rod.

"Mr. O. C. Little, first trick dispatcher
for this division of the Wabash, has as-
sured me that on the opening of the
equipment, he will come and send and
receive the first messages. We expect

to have a great time at the opening, with
lots of publicity.

*

"The boys who get the wireless sets
on the contest will agree to use them for
sending m the rural news to my publica-
tion and in turn their names will head the
columns of their news."

Uniform Sparking Distance

From time to time we hear of a new
form of spark gap pointing out some ad-
vantage over its previous one. The sta-
tionary, series, synchronous rotating
non-synchronous rotating, and too, even
every combination of these have been de-
vised, but it is surprising that the fea-
tures pointed out in this article have
never before been made public, as I have
followed these for the past two years
with record results.

We know the source of power lies in
the spark gap, and that the ideal spark

ROTATING SPARK GAP

gap would be one which would insulate
perfectly while the condenser was charg-
ing and conduct perfectly while it was
discharging.

It is our aim to work for the highest
efficiency

; then we must consider the fol-
lowing: Perfect insulation; frequency
produced

;
high frequency travels mostly

on the surface of the conductor; suf-
ficient surface

; heating of electrodes.
Some are under the impression that as

long as the spark gap is mounted on a
well insulated base that more perfect in-
sulation cannot be obtained. The fact is,
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any object happening to be near may

cause a loss unnoticed to the eye. Such

objects should not come within at least

six inches of the spark gap, and it is well

to rest the base on four insulated legs or

suspend from the ceiling, insulating the

cord well.

The frequency at the spark gap de-

pends on the frequency of the alternating

current supply, but not entirely. It is

noticeable that the electrodes of almost

every spark gap are U shaped, and even

if they are perfectly flat when first used

they soon wear to this shape, the time

depending on the metal employed. The

cause is that high frequency current trav-

els mostly on the surface of the conduc-

tor. Then if holes (H) are cut, as in

(E) and .(F) in the drawing, the cur-

rent reaches the center of the electrodes

as well as the outside edge, and to check

the spark from creeping up the outside

the electrodes extend over the support-

ing legs and have their edges beveled.

They may need attention after long usage

to be kept in this condition.

When the discharge is passing, while

using the U shaped electrodes, one fre-

quency is produced at their opposite cen-

ters and a lower frequency at their oppo-

site outside edges, consequently we are

producing several different frequencies,

thereby producing rough signals at the

receiving station, which are probably not

noticeable, but with a uniform sparking

distance, which is the feature of this gap,

where the frequency must be equal and

constant there will be a surprising result

as the incoming signals will be clear,

smooth and have a higher pitch with a

pure musical note.

The electrodes (F) can be made

square, which will give more surface

than if cut round. For one and two^ K.

W., Yz inch square and 1-16 inch thick-

ness will be sufficient. (E) should be

2/A inch in width, ]/s inch thick for heat-

ing surface, and long enough to just

overlap two electrodes. Great care

should be exercised in forming the arc

so as to obtain equal distance from the

revolving electrodes to insure a uniform

sparking distance. (E) and (F) are

preferably made of zinc or aluminum.

Brass will answer the purpose for (K),

but should be square, so as to stir up

as much air as possible in order to keep

the gap cool. Four and one-half inches

or five inches in diameter over all make

good dimensions for this gap.

These features work equally good m
any form of stationary spark gap. Zinc

electrodes should be avoided if the gap

be muffled unless a blower is attached.

We have said the spark frequency de-

pends on the alternating current supply

also. If this supply is not constant, not

much difference will be noticed when us-

ing a rotating gap, but with a stationary

gap the supply must be kept nearly con-

stant in order to produce clear, smooth

signals, but by employing the uniform

sparking distance method the signals

will be more distinct than when using

the U shaped electrodes.

The better the above can be fulfilled

.the more efficiently will the spark gap

perform its duty.

A. L. Patstone.

How to Build a Variable Condenser

The following is a description of a

condenser which combines the large ca-

pacity of a fixed condenser with
_

the

gradual variation of capacity as obtained

in the variable condenser. This con-

denser is of the "built-up" type and em-

ploys paper as a dielectric.

It is composed of eight separate units,

the second having a larger capacity than

the first, the third a larger capacity than

the second, etc. Seventy-two sheets of

tinfoil iy2 inches wide and four inches

long are used in all. The paper is a good

grade of very thin linen and is carefully

prepared by dipping in a hot bath of

clean paraffin until all bubbles cease to

rise. It is hung up to dry and then cut

into strips iYa inches wide and four

inches long. The paper and tinfoil strips

in each unit are piled up alternately, aU
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lowing about 5-16 inch on each tinfoil
strip to project beyond the paper, as
shown in Fig. 3.

The first unit is composed of two
strips of tinfoil and three strips of paper,
80 strips of paper being employed in the
eight units. The second unit is com-
posed of four strips of tinfoil and five
strips of paper, and so on until the
eighth unit, which is composed of sixteen

\Sheet Brass
,

t~ '
1

1

^
esc lis

iSuritch urith Handle

u^, Handle
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Method Of Assembling Units
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VARIABLE CONDENSER
strips of tinfoil and seventeen strips of
paper. A heated flatiron is now pressed
on the tops of each of the units until the
paraffin starts to melt. Upon cooling,
the units will be found compact and hard!

If a receiving cabinet is used the units
may be placed in the bottom of the cabi-
net and a switch arm of 1-16 inch hard
sheet brass, as shown in Fig. 1, or a hard
rubber handle may be used, as shown in
Fig. 2. The contacts as shown in Figs. 1

and 2 are turned out of 5-16 inch brass
rod and are threaded with an 8-32 die
at the lower end. They are 7/8 incn long
over all and 3-16 inch high above the top
of the case. If the condenser is not
mounted in a receiving cabinet, a small
box like the one shown in Fig. 2 can be
used. The units are all connected to-
gether at one end and then connected to
the switch arm, while at the other end
each unit is connected to a contact. Con-
nections are thus made so that the capac-
ity^ is gradually varied upon turning the
switch arm or handle. Jesse Jay.

FIG./

o.

6.

Examination to Secure Wireless
Telegraph Operators

Many inquiries have been received
from readers interested in wireless tele-
graph regarding qualifications, salary,
examinations, etc., of wireless telegraph
operators.

An announcement of the United
States Civil Service Commission for an
examination held October 4, 191 1, to fill

a vacancy in the position
of electrician and wire-
less telegraph operator
(male) in the lighthouse
service. Territory of
Hawaii, at $900 per year,
and vacancies requiring
similar qualifications, an-
swers some of these
queries. Further the an-
nouncement states:

As considerable diffi-

culty has been experienced
in securing eligibles for
the position mentioned,
qualified persons are

urged to enter this examination.
The examination will consist of the

subjects mentioned below, weighed as
indicated

:

Subjects. Weights
1. Spelling (20 words of more than aver-

age difficulty)
5

2. Arithmetic
( fundamental' 'rules', ' frac-

tions, percentage, interest, discount,
analysis, and statement of simple
accounts)

5
Penmanship (the handwriting" of 'the

competitor in the subject of report
writing will be considered with
special reference to the elements of
legibility, rapidity, neatness, general
appearance, etc.) 5

Report writing (test in writing in let-
ter form a report of from 150 to 200
words m length, summarizing and
arranging m logical order a series
of facts included in a given state-
ment of 400 or 500 words) 5

Copying
_
and correcting manuscript

(test in making a smooth corrected
copy of a draft of manuscript which
includes erasures, misspelled words
errors in syntax, etc.)

'

]0
Practical questions 2
Practical experience as wireiess" tele-

graph operator 50

3.

Total
100
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Competitors who fail to attain an

average rating of at least 70 in the sixth

and seventh subjects, combined with the

relative weights given above, will not be

eligible for appointment, and the remain-

ing subjects of their examination will

no
&
t be considered. Applicants should

state specifically in answer to question

16 of Form 1800 what experience they

have had as wireless telegraph operators.

Applicants must have reached their

twenty-first but not their fortieth birth-

day on the date of the examination. This

examination is open to all citizens of the

United States who comply with the re-

quirements.

Easily Adjusted Silicon or Galena

Detector

The following is a description of a de-

tector employing either galena or silicon

as crystals and possessing a quick and

sensitive adjustment of

simple design. All the

holes in brass are drilled

with a No. 23 drill and

tapped with an 8-32 tap.

All parts can be made by

hand with the exception

of the two cups (C C),

which can be turned out

on a lathe.

The base (B), Fig. 1,

inch. A hole is now drilled and tapped

y8 inch deep in the center of the back of

each cup to receive the rods (DD), and

another hole is drilled and tapped

through the wall of each cup equidistant

from each end. The screws (EE) are

round-headed brass machine screws V4

inch long. The spring (K) is cut from

either thin bronze or a steel clock spring,

two inches long and ^ inch wide, a hole

being punched 3-16 inch from one end to

receive the machine screw (L), and an-

other 3-16 inch from the other end to

receive the brass headed tack (J). (F)

is s piece of 1-16 inch brass % inch wide

and 2 l/2 inches long and is bent as shown

in the cut. A hole is now drilled and

tapped to take the adjusting screw (G),

which varies the tension of the spring

(K). (H H) are lead pellets, which are

cast in a plaster of Paris mould. The

mould is made by cutting a wooden plug

to fit the' cups (C C) and then pressing

may be Vr inch fibre or

polished hard rubber, 5*4

inches long and 2]/g inches

wide. The two posts (A A) are pieces

of i/,-inch brass rod, each iy inches

long. A hole is drilled and tapped in

the bottom for the base screws and an-

other yi inch deep in the center of the

top of each of these posts for the thumb-

screws (thumbscrews of binding posts

can be used). Two more holes are now

drilled through and tapped 3/s inch down

from the top of the posts (A A) to re-

ceive the adjusting rods (D D).

The two cups (C C) are V4 inch out-

side diameter and y inch long, with a

y8 inch hole drilled to a depth of 5-16

FIG. 1—GALENA DETECTOR

it down y8 inch in wet plaster of Paris,

which is held in a small cardboard box

one inch in depth. After the plaster of

Paris has become sufficiently hard the

plug is removed and a hole measuring ys
by Y% inch is formed. The pellets are

made by pouring this hole full of molten

lead and extracting same when hard. The

brass strip (F) is now soldered to a pel-

let, thus holding the spring in position.

A small piece of silicon or galena with

a flat surface is now pressed into another

pellet before it has cooled. After solder-

ing a silicon crystal it is a good plan to
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FIG. 2—DETAILS OF GALENA DETECTOR

grind its surface flat on an .emery wheel,
as this affords quicker adjustment. It is

also well to mount a number of crystals
so as to change from one to another
until the most sensitive one is found.
(I I) are brass washers one inch in
diameter and having a hole in the cen-
ter sufficiently large to allow an 8-32 ma-
chine screw to slide through. The ad-
justing rods (D D) are 2^ inches long
and are threaded their full length with
an 8-32 die. (N N) are hard rubber
handles which can be obtained at any
electrical supply house. Two binding
posts are put in place and the detector
assembled.

Jesse Jay.

Wireless Interference Preventer

The average experimenter seems to
find the adjustment of tension on receiv-
ing detectors for wireless telegraph com-
munication the chief trouble. It is neces-
sary before describing the construction
of the above apparatus to note that the
sensitiveness of the receiving apparatus
does not depend alone upon the kind of
detector used, but also largely upon the
telephone receivers used in conjunction
with the receiving detector.

The sensitiveness varies with the re-
sistance and winding of wireless tele-
phone receivers, also with the thickness
and composition of the diaphragm.
The feature of the interference pre-

venter is a simple variation of the dis-
tance of space between the diaphragm
and the magnets. Any telephone receiver
can be converted into an interference
preventer. There are various ways of
obtaining the regulation of the space dis-
tance between the diaphragm and mag-

ADJUSTABLE RECEIVER

nets. Either of the following methods
may be employed

: By regulating the mag-
nets with a thumb screw, to make them
move toward or from the diaphragm
within the receiver case, or by adjusting
the receiver cap to which the diaphragm
is pasted, so that by regulating the cap
the distance is regulated as shown in the
cut. (A) (B) (C) and (E) repre-
sent two rubber rings one on each side of
the diaphragm. By carefully screwing
and unscrewing the cap the diaphragm
may be moved toward or from the mag-
net poles a very small amount but suf-
ficient to do the work.
During recent experiments with the in-

terference preventer the best results have
been obtained by having the diaphragm
away some distance from the mag-
nets. By so doing the loud incoming
signals have been cut down to a lesser
efficiency and weak signals cut out alto-
gether. If two or three in-coming sig-
nals only were heard it often enabled the
operator to cut out so as to copy each
signal separately. Isidor Wolff.
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Enameled Wire
By PHILIP EDELMAN

orkers

When enameled wire was first intro-

duced, some three or four years ago,

great qualities were claimed for it. Here

at last was a perfect insulation for wires

!

It possessed a high degree of insulation

and great heat and chemical resisting

qualities. It could safely stand a tem-

perature which would char cotton or silk

insulation. Like rubber, it resisted the

action of acid fumes. In addition to all

these, it actually occupied less space than

single silk insulation.

At first thought it would seem that

this was indeed a perfect insulation.

Then why did it not come into general

use to the exclusion of all other insula-

tions ? It was tried for innumerable pur-

poses and gradually came into extensive

use. But its limits were soon found and

its weaknesses became apparent. No

doubt many have wondered why it was

abandoned for use in fine telephone re-

ceivers. Others may wish to know why

it was found impractical for large sizes

of wires. It is only fair to say that in

spite of its impracticability for some pur-

poses, great quantities are now used

and that for many other purposes it is

unequalled. The reasons will appear or

be suggested in the following:

The first enameled wire was all black

and came to be known as "black enam-

eled wire." The enamel itself has no re-

lation to the enamel sold in paint stores,

as many suppose. It consists essentially

of cellulose acetate. This cellulose ace-

tate is a solid transparent jelly. It is

prepared by mixing together in a knead-

ing machine cellulose and magnesium

acetate in the proportion of 25.39 ounces

of cellulose to 21.87 ounces of magne-

sium acetate, with 27.57 ounces of acetyl

chloride and 15.87 ounces of anhydrous

acetic acid and heating the mixture.

When the interaction starts 4.65 quarts

of nitrobenzol are added slowly in small

portions. The mixing and heating is

then continued for three hours. A thin

fluid containing traces of uncharged cel-

lulose and acetates is then obtained.

This warm solution is poured into al-

cohol (23.76 quarts) and the precipitated

acetate separated by filtering the fluid.

This mass is then washed with warm

alcohol, subjected to heavy pressure,

mixed with water and boiled until all the

solvent has been removed. It is again

filtered, washed, compressed and finally

dried. Upon dissolving in nitrobenzol

and then being cooled it finally results in

a perfectly clear jelly. This is known as

the "Henckel-Donnersmark" process.

The cellulose acetate combination thus

formed is a better insulator than rubber

or guttapercha. It is non-inflammable

and softens only at about 300 degrees F.

Unfortunately, as is readily explained by

the foregoing, this cellulose acetate is

quite expensive. This fact alone pro-

hibits its use for many purposes, as, for

instance, for distribution wires.

The actual covering of the wire and

application to the various sizes is another

interesting step. Contrary to common

belief, the covering does not consist of

a single coat of the material, but of sev-
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eral coats (usually six). This is a very
critical part of the operation. In the
early days great difficulty was expe-
rienced by the cracking of the enamel on
the final product. Sometimes one batch
was good and then again the next batch
would be useless. Without doubt this
unreliability caused many manufacturers
to become prejudiced against its use. The
material was always colored black. Now
the very success of enameled wire de-
pends on the obtaining of an elastic coat-
ing on the wire. If the coating is brittle

the enamel will crack or peel off. It

was found that this elasticity or brittle-

ness of the enamel coating depended
upon the temperature at which it was
worked and cooled.

In practice the bare wire is passed
through the hot enamel and then cooled.
It then passes on through the enamel
again and is again cooled, forming the
second coat. This is continued for six
coats.

If the enamel is too suddenly or too
slowly cooled each time before applying
the next coat of enamel, the covering be-
comes brittle and cracks easily. The
whole difficulty then was to work it at
the proper temperature. With black
enamel there is no apparent difference,
as far as appearance is concerned,
whether the coating is elastic or brittle.

However, by coloring the cellulose ace-
tate red instead of black the difference is

visible and it has become possible to

obtain uniform results. This has re-

sulted in "red enameled wire" being
placed on the market. While there is but
little difference between red or black en-
ameled wire except as to color, the red
is preferable for the foregoing reason.
Black enameled wire is more desirable
for some apparatus because of its more
pleasing appearance, but the red is more
liable to be uniform.

Enameled wire, on account of its many
good qualities, has come into a great and
varied use. It is particularly suitable for
all kinds of magnets, bells, sounders, re-
lays, coils, instruments and wireless ap-

paratus, as well as many less common
uses. Unfortunately its cost is quite
high, though it is cheaper than single silk
covered wire. The enamel takes up very
little room, which allows for a maximum
number of turns in a given space. It is

a very good non-inflammable moisture
and acid proof insulator, and when prop-
erly applied to the wire it does not peel
off. It is very neat in appearance and is

unequalled for exposed coils of all kinds.
On account of its high electrostatic qual-
ities it is unsuited for cables, wireless tel-

ephone receivers, fine non-inductive in-

struments and the like. For induction
coils and transformer secondaries, as
well as for small motors, enameled wire
has no equal.

Machine for Winding Ring Armatures

In winding small ring armatures with
wire not to exceed No. 18 in size, con-
siderable speed may be obtained by using
the machine shown in the drawings.
The frame, cut from two pieces of %

inch oak about 12 by 16 inches, is glued
and screwed together to prevent warping.
The winding ring, about eight inches

outside diameter and five inches inside, is

made preferably of two thicknesses of

y2 inch hard fibre, but may also be made
of oak with the grain crossed. This is

made in two halves, and held in place
by bolts with thumbscrews. A square
groove, }i inch deep by y4 inch wide, is

cut around the circumference to take the
idlers and the driving wheel as shown.
A wooden spool (S) designed to hold

the right amount of wire for each coil—
or for two coils, if desired—is situated at

some convenient point on the ring. A
coiled spring under a thumbscrew and
pressing against the spool can be adjusted
to give the wire the required tension. It

will be found convenient to have a num-
ber of these spools on hand, ready
wound.
The idlers, which may be 2 T/2 inches in

diameter, of hard fibre, are arranged in

adjustable bearings and locked to the
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MACHINE FOR WINDING RING ARMATURES

frame with thumbscrews. These serve

as a runway for the ring and are only

lifted out of position to allow its removal

when beginning or finishing the winding.

A clamp for holding the work is made

of an oak block (A), six inches long,

shaped to fit the armature. The width of

this block must be such as will take the

armature with its finished coils when

that point of the winding is reached

where the already wound coils come

within the clamp. Two hard fibre pieces

(B) of 34 inch material are used as side

pieces for this block. One of these, in

which three square head bolts are coun-

tersunk, is made fast to the block. These

bolts, provided on their other ends with

thumbscrews to facilitate shifting the ar-

mature at the winding of each new coil,

pass through the other side piece and

thus clamp the armature in position.

The clamp is made secure to a shaft

fitted with suitable bearings and pro-

vided on one end with a gear wheel oper-

ated by the screw (C). Motion imparted

to the hand wheel (D) tips the armature

back and forth while the winding wheel

is turning through the armature. The

bobbin feed used on the Singer sewing

machine makes a splendid gear for this

purpose.

The operation of the machine is as fol-

lows: Motion from a small electric mo-

tor imparted to the driving wheel re-

volves the winding ring with its spool of

wire through the armature. The arma-

ture is swung back and forth by the hand

feed as the wire is wound on.

To insure accuracy and speed all re-

volving parts must be turned true in a

lathe and snugly fitted to prevent lost

motion. C. K. Theobald,
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Making a Simple Arc Lamp

Many amateurs wish an arc lamp for
various purposes, but not wish to make
the difficult and costly solenoid type. I

have built and operated a hand feed lamp

A SIMPLE ARC LAMP

which will run for a considerable time
without adjusting, and is easy on the
meter.

The base is of wood, or preferably of
asbestos board, 4 by yy2 inches, with a
thickness of not less than 1 y> inches. A
wooden upright (B), iy2 by gy2 by %
inches, is made as shown in the cut. Two
arms are next cut from asbestos board.
One is 6y2 by 1 inch, the other 8 by 1

inch. The shorter is screwed or bolted
to the top of the upright, while the lon-

ger is pivoted about two inches from the
base on the same upright. The arms
should have the same length on one side,

while on the other side (D) extends 2^
inches from the upright.

The adjusting screw and nut are taken
from a woodworker's clamp. In order
to obtain a seat for the end of the screw,
bolt several thicknesses of asbestos board
on at (K). The strips (F) are cut from
copper and are % inch wide by three

inches long, plus three times the diameter
of the carbon. When the bolts (L) are
tightened the carbons are held securely
in place. Connections are made with
asbestos covered wire held in place by
small metal clips (M). To operate the
lamp have arms (A) and (D) parallel
with the carbons just touching. Sepa-
rate the carbons, turn on the current,
then touch the carbons and quickly sepa-
rate them. It requires some experiment-
ing to find the right distance to separate
them, but good results can be obtained
with a little experimenting.

Harold L. Kessler.

How an Automobile Electric Horn
Operates

You have no doubt often wondered
how the automobile horn, controlled by
a push button, really operated.

The inside workings of two different

types are here described and illustrated.

One type, perhaps the oldest of the elec-

tric automobile horn family, is made in

four sizes, ranging in price from $25 to

$50. This horn is operated by a small
battery motor concealed within the drum
(A) in Fig. 1. This motor has a pulley,

or flywheel attached to the shaft, on the

D/APhPam P//V,
PfAPHPAM PfN^

APMATUQE

r/G.2 F/G 3

PARTS OF AN ELECTRIC AUTO HORN

outside of which is a raised ratchet
(Fig. 2.) This ratchet, passing rapidly
over the small pin which taps on the dia-

phragm, inclosed in (B) Fig. 1, causes
a startling shriek. The diaphragm is

similar to those used in telephone ap-
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paratus, although it is nearly five inches

in diameter. The wiring of this horn is

simple, being merely from battery to

push botton, or switch, switch to motor,

motor to battery, the circuit closing

through the switch and starting the

motor. The horn (C) in Fig. I is used

to concentrate and throw the sound and

is really nothing but a miniature mega-

phone.

The second type of horn is constructed

en the principle of the electric bell, Fig.

3. An armature, to which a spring is

attached, is caused to vibrate rapidly by

a pair of electro-magnets. The vibrating

armature, striking rapidly the diaphragm

pin, causes the horn to utter its warning

cry. This horn is made only in one size, at

$25. It can be used in two different

tones ; a moderate tone for regular use

and a loud tone for emergency. The dif-

ference in tone is caused by the pressure

applied to the push button.

Geo. M. Peterson.

Making the Telephone More
Convenient

the brass screw to go through, and cut

a slot about >4 inch wide, from the hole

to within y2 inch of the end, then drill

and countersink at the other end for a

flat headed wood screw, which should be

long enough to go nearly through the

The accompanying diagram will show

how an ordinary telephone, when the bat-

teries are in the same box, can be moved

instantly from one place to another, as

from the parlor in the day time to the

bedroom at night, or out in the barn or

workshop when more convenient.

Procure six pieces of brass 1 by 3

inches and about % inch thick and fit

four of them up as follows. Solder a

binding screw to one end, then drill a

3-16-inch hole, about an inch from the

other end and put in a close-fitting round-

headed brass wood screw, leaving the

head out a trifle more than the thickness

of the brass pieces and solder it in the

hole. Then drill and countersink a hole

for a flat headed wood screw close to the

binding screw and between it and the

other screw.

Take the other two pieces and drill a

hole in each, about one inch from the

end, large enough to allow the head of

mm
FRONT VIEW SIDE VIEW

TELEPHONE IN PLACE

LIGHTNING ARRESTER& FUSEBLOCK

GROUND

MAKING THE TELEPHONE MORE CONVENIENT

baseboard of the telephone box. Screw

the pieces to the upper corners of the

baseboard with the slot pointing upward,

leaving the round hole a trifle above the

top of the baseboard. Then drill a hole

for a 3-16-inch stove bolt through both

brass and baseboard, and countersink the

brass and put in a flat-headed stove bolt

long enough for two washers and the nut

on the front of the board, which makes a

binding post, and run a wire from this to

the regular binding post of the telephone.

Place the telephone where you want it

and mark the exact center of the slots at

the top and make a hole with a brad awl

and set the brass screws of the wall

pieces in the holes and put in the wood

screws. If the brass screws are in the

right place you can hang the telephone

on them, and it will cause the screws to
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slide into the slots, locking it on the wall
and making a good electrical contact.

Put up the other two pieces at the other
location and connect up the line the same
as a regular bridge telephone system.

_

As many locations as desired may be
fitted up, because when the telephone is

removed it breaks the connection.

Put a lightning arrester and fuse block
between the line and first location of the
instrument. B. J. Cheney.

How to Make a Telephone
Transmitter

While telephone transmitters can be
purchased at small cost, amateurs who
would like to make such a device may
find the following description of interest :

The parts for transmitting the sound
are encased in a covering (H) made

TELEPHONE TRANSMITTER

from a gong of an old electric bell. A
round button (D) is turned or filed from
a carbon electrode of an old dry cell and
a hole drilled through the center to fit

the binding post taken from the same
cell. This button must be carefully insu-
lated from the shell (H) by running the
binding post through a small rubber tube,
where it passes through the hole and
placing a rubber or paper washer (F)
under the carbon button and an insulat-
ing washer under the nut on the outside.

This will provide one of the terminals of
the instrument.

Construct a paper tube having the
same diameter as the button with a

length equal to the depth of the bell case
less % inch. Glue or paste this tube to
the button so it will form a paper cup
with the carbon button as the bottom.

The diaphragm (B), which is the es-

sential part of the instrument, should be
made as carefully as possible from ferro-
type tin, commonly called tintype tin.

Cut a circular piece from this metal the
exact size of the outside of the shell. A
hole is made in the center of the disk a
little larger than a binding post that is

taken from another old cell.

The second electrode (C) is made the
same as (D) and fastened to the tin dia-

phragm with the binding post without
any insulating. A third binding post (G)
is fastened to the shell through a drilled

hole for the other terminal. The mouth-
piece (A) may be turned from wood in

any shape desired, but should have a
flange on the back side that will make a
tight fit with the outside of the shell.

Fill the paper tube with powdered car-

bon (E), which can be made by pound-
ing and breaking up pieces of carbon to

about the size of pinheads. Powdered
carbon can be purchased, but if home-
made be sure to sift out all the very fine

particles. Assemble the parts as shown,
and the transmitter is ready for use. If

speech is not heard distinctly, put in a

little more carbon or remove some of it

and try until you get the instrument

working correctly. Samuel Cohen.

See it Churned

One of the customers of the New York
Edison Company has a very up-to-date

grocery store and has recently added to

his list of electrically driven appliances

a i ^-horsepower motor for driving a

churn. His patrons purchase cream at

the store and for a small charge have it

made into butter on the spot. The method
is not only an excellent advertisement
for the grocer, but is also instructive

for the children and others in the neigh-

borhood.
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Odd But Effective Reflector

Could you find a simpler or more ef-

fective reflector than that shown in the

sketch ? This shade for an electric light

was used by a contractor working a crew

ODD REFLECTOR

of men in a deep ditch at night. A hole

was punched through the bottom of an

ordinary tin basin, the wires attached and

the current turned on. The device was

rigged up in a moment and was as good

as anything could be for the work re-

quired.

Insulating a Terminal on Metal

The placing of a wire terminal in a

metal casing and insulated from it may

be accomplished as follows: Provide a

piece of hard rubber tubing to go over

the shank of the screw and two fibre

washers having the same sized hole as

METAL

INSULATED TERMINAL

way on the inside. I have found such an

arrangement effective on high voltage by-

increasing the weight of the insulation

accordingly. Small rubber tubing 1-16

inch on the inside is almost indispensable

in repairing small motors. A drop of

thick shellac on a bunch of silk or cotton

wound wires meeting in a confined place

will become solid and do much to prevent

accidental short circuits. Taped joints

in hot places may be wound with hard

twine or silk to avoid loosening of the

tape by heat. Leo J.
Werner.

the diameter of the tubing. Drill a hole

in the casing large enough to allow the

tubing to be forced in. Place two metal

washers, a small rubber washer and a

large one on the bolt and after crowding

it through the tube arrange in the same

Electro-Plated Letters

An easy way to make copper or nickel-

plated numbers for houses, etc., is as fol-

lows : Procure a piece of soft wood of

the thickness of the number or letter it is

desired to make, and after drawing the

letter on it cut out with a fret-saw. Sand-

paper till the wood is smooth all over.

Next dip the wooden letter for a moment

in melted beeswax and while the wax is

still warm, powdered bronze or tin should

be applied with a soft brush all over it.

Stick a pin into the top of the letter

and wind the bare end of an insulated

wire around it. Dip the joint in beeswax

to insulate it, leaving only a small part

of the pin bare, next to the letter, so as

to start the plating.

Suspend in an ordinary copper or

nickel plating bath in the usual way till

the letter is well plated, then remove and

polish and you will have a quite solid

metal letter. S. V. Cooke.

Aluminum on Switchboards

Aluminum is being widely used in

Germany for switchboards, busbars, etc.,

the cost being less than copper. The

connections are made by binding screws.

If aluminum and copper have to be

brought into contact the copper should be

tinned and all contacts must be protected

from damp by enamel varnish or some

other effectual means.



We take pleasure in introducing to the
readers of Popular Electricity Maga-

Editorial
ZIXE

'
esPeci ally to the

Announcement man^ women who pay
us the compliment of

reading its pages, the new editor of the
Household Department—Miss Grace T.
Hadley. Beginning with this issue she
will have complete charge of this depart-
ment which will be enlarged and im-
proved as a result of her efforts.

Miss Hadley is well qualified to un-
dertake this work. As a special student
in English at Leland Stanford, Jr., Uni-
versity, she studied under Professor

GRACE T. HADLEY

William Henry Hudson, an Englishman
and a scholar, at one time private secre-
tary to Herbert Spencer. Added to this

qualification, she is an authoress of
ability, a newspaper woman and a student
of electricity. Her knowledge in the last

named field has been gained through
downright hard work—constant reading,

observation and questioning of experts
in the engineering line. In evidence of
the fact that this study has not been
superficial, it may be said that she has

contributed to such highly technical pub-
lications as the Electrical World and the
Electrical Review and Western Elec-
trician.

It was while in St. Louis doing special
newspaper work that she became im-
pressed with the gr-at importance of
electricity in everyday affairs and her in-

terest once aroused, she made such a
careful study of the subject that she was
able to assume the responsibilities of as-
sociate editor of the Electric St. Louis
Magazine in which work her ability to
write of technical subjects in everyday
English at once became manifest.
As Miss Hadley expressed it, however,

she "had an eye on Chicago" and as a
consequence we are permitted with pleas-
ure to make the announcement of her
connection with this magazine.

A good point to remember when writ-
ing to a manufacturer for catalogues is

to specify as nearly as

possible the particular de-

vice or line of devices in

which you are interested.

Most electrical concerns manufacture
many lines of apparatus. Sometimes run-
ning up into the hundreds. A general
catalogue covering all of them would be
impracticable and experience has demon-
strated that a special bulletin on each
subject is a better method of distributing
information, therefore, if you write and
simply say: "Send me your catalogue,"
the manufacturer must either send you
a great mass of literature covering' all

the lines, most of which may not interest
you, or else write you a letter asking in

what particular line you are interested.
The former procedure is expensive, the
latter wastes time. In a great manv ad-

Writing

for

Catalogues
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vertisements you will find that you are

asked to send for a particular bulletin or

booklet. In answering such an advertise-

ment be sure to ask for that particular

piece of literature. If in addition you

wish information on other lines your re-

quirements should be stated specifically.

Here is a heart throb, sent in for pub-

lication by a switchboard operator. His

attitude toward his work
The may not be altogether corn-

Switchboard mendabie> but at any rate
Operator

hig yiews are }nteresting.

He writes:

"Very few know much about the switch-

board operator. His is a business so different

from others. Most people think it is an easy

matter to operate a switchboard in a central

station or sub-station. The graduate of the

technical school always thinks it is simple,

but he soon finds his mistake. He finds it

difficult to put his theories into practice.

"The switchboard operator must be quick,

not easily excited, and very careful. A mis-

take on his part may be dangerous not only

to his own life, but to the life of others.

Careless operating may ruin valuable equip-

ment or render it inoperative for a time, which

means good money out of the company's cof-

fers. Good service is not noticed by the con-

sumers, but let them be deprived of it for

awhile and you will hear from them. If the

company we are considering has competitors

poor service is dangerous.

"Please do not get the idea that the oper-

ator has an easy time. Although he has but

little manual labor to perform, he must be at

his post nearly every day in the year, he usu-

ally has long hours and much night work.-

While other people are having a holiday he

is working hardest. If his is a railway load

it is always heavy on holidays. If he has a

power load, and some of the machines are idle

he finds repairs to make.

"We find the operator is nearly always at

one of the two extremes in weight. He is

either too light to do heavy work or too

heavy to do any thing but light work.

"He is a man who comes and goes. Most

of them have seen the United States, and many

of them have seen other countries.

"There is a reason for this roving disposi-

tion. He is poorly paid for his services. The

average saiary of a good operator is about

$75 per month, for 365 days a year. He works

for these small wages long enough to save

money to purchase transportation to another

city. He is a builder of air castles. He
thinks he will surely get better wages farther

on.

"The corporations are slow to learn the

true value of a good operator. They know

there are many operators to supply the de-

mand.

"Conditions must change some day. The

corporations will learn the real value of a

good operator, and pay him reasonable wages

at least."

It is quite true, that $75 a month is

not a munificent salary. But, as our

friend says, there are many operators to

supply the demand. Almost any careful

conscientious man with a level head can

learn to operate a switchboard and after

a time have as few errors chalked up to

him as the best trained technical grad-

uate. But there his advancement will

stop and there a level stretch in his

salary curve will appear if he does not

by study and self improvement and con-

stant push advance himself beyond that

point. His roving disposition is not the

result of poor pay. The pay and the

position which he holds are the result of

his roving disposition.

Great corporations may be cold, dis-

passionate, but almost universally they

do recognize ability and persistent work.

Efficiency and economy of production

are their watchwords and the men who

will stick and help increase these are

generally given pretty nearly the ad-

vancement that the results of their work

warrant. Men have risen to the' top of

the engineering profession from a switch-

board start. But among them you will

not find the rovers.

The 191 1 edition of the National Elec-

trical Code, which is the standard for

rules regarding electrical

construction in more than

200 large cities of the

United States, is now ready

for distribution. It is

issued as one volume instead of two,

as was the 1909 edition. The book con-

tains 190 pages and has been more elabo-

rately indexed. Inquiries for copies

should be addressed to the National

Board of Fire Underwriters, 135 Will-

iam street, New York City, or to the

nearest underwriters' board.

National

Electrical

Code for

1911

MBH



"Have you any ancestors, Mrs. Kelly?"
asked Mrs. O'Brien.
"And phwat's ancistors?"
"Why, people you sphrung from."
"Listen to me, Mrs. O'Brien," said Mrs.

Kelly, impressively. "Oi come from the rale
sthock av Donahues that sphring from nobody.
They sphring at thim."

^ >h >i<

"Is this your family or a picnic?" remarked
the conductor to the lady with a bunch of
children.

"This is my family and it's no picnic," re-
plied the lady.

5fC 5j£ JjC

"What do you do for a living, Mose?"
"J'se de manager ob a laundry."
"What's the name of this laundry?"
"Eliza Ann."

* * *

A lady who was not posted on geography
said to the captain, "Please show me the
equator." "Certainly," answered the captain,
who was, a red-headed Scotchman. He took
a spy glass, adjusted it carefully and then
handed it to the lady and told her where to
look. Meantime, he pulled a hair out of his
head and held it in front of the glass. "Oh,
yes," cried the lady, "I can see the equator
plainly. And isn't it queer, there's a camel
walking on it

!"

* * *

"Something's wrong!" cried a lover most sad,
To a maiden, while flying from dad;
"We are falling, I fear!"
Quoth the maiden, "Oh, dear!

But how lucky for me that I pad."
* * *

"How many candles did Miss Elderly have
on her birthday cake?"
"There wasn't room on the cake for them

all, so we stuck in a 32 candlepower incan-
descent."

^K *K 'T*

Olaf Larson, working in a warehouse,
backed into an elevator shaft and fell down
five stories with a load of boxes. Horror
stricken, the other employes rushed down the
stairs, only to find him picking himself un-
harmed out of the rubbish.

„
"E

,

ss
,
de D0SS mad?" he whispered cautiously.

Tal' 'em Ay had to come down for nails
annyway."

Nurse Girl—Oh, ma'am, what shall I do?
The twins have fallen down the well

!

Fond Parent—Dear me ! how annoying

!

Just go into the library and get the last num-
ber of The Modern Mother's Magazine; it

contains an article on "How to Bring: Up Chil-d,, o ir

ren.
>fc * ^

"I understand they have a family skeleton."
"Yes, she was in the surf this morning."

* * *

The proofreader on a small Middle-West-
ern daily was a woman of great precision and
extreme propriety. One day a reporter suc-
ceeded in getting into type an item about "Wil-
lie Brown, the boy who was burned in the
West End by a live wire."
On the following day the reporter found

on his desk a frigid note asking, "Which is

the west end of a boy?"
It took only an instant to reply: "The end

the son sets on, of course."
* * *

Chinaman—You telly me where railload
depot?
White—What's the matter, John; are you

lost?

Chinaman—No, me here, all-light; depot
lost.

* * *

She—And knowing my sentiments on the
subject, did that odious Mr. Binks insult you
by offering you a drink?
He—That's what Mr. Binks did.
She—(And how did you resent it?

He (meekly)—I swallowed the insult.
* * *

"Will you allow me to ask you a question?"
interrupted a man in the audience.

"Certainly, sir," said the lecturer.
"You have given us a lot of figures about

immigration, increase of wealth, the growth of
trusts, and all that," said the man. "Let's
see what you know about figures yourself.
How do you find the greatest common di-
visor?

Slowly and deliberately the orator took a
glass of water.
Then he pointed his finger straight at the

questioner. Lightning flashed from his eyes,
and he replied, in a voice that made the gas
jets quiver

:

"Advertise for it, you ignoramus !"
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Common Electrical Terms Defined
In this age of electricity everyone should be versed in its phraseology. By Studying this page from month

to month a working knowledge of the most commonly employed electrical terms may be obtained.
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Frying.—The noise emitted by an electric

arc lamp when the carbons get too close to-

gether.

Fuller's Battery.—See Battery, Fuller's.

Fuse Block.—A block usually of slate or
porcelain upon which are placed the fuses nec-
essary to open the circuit in case too much
current for the carrying capacity of the wires
flows over them.
..Fuse Links.—Low melting metal in the
form of wire or strips having copper terminals
for securing the strips on a fuse block. These
protect wires connected to the block by melt-
ing and opening the circuit in case too much
current flows.

Gains.—The spaces cut in the face of a tele-

graph pole and into which the cross-arms are
set.

Galvanic Battery.—-See Battery, Volta's.

Galvanometer.—An instrument for measur-
ing current flow. A magnetic needle is sus-
pended within a flat coil of fine wire. Cur-
rent flowing through the coil sets up lines of
force with which the needle tries to place it-

self parallel. The deflection of the needle will

be proportional to the strength of the current.

Gassing.—In charging a storage battery the
electrolyte will assume a milky appearance
often referred to as "gassing" or "boiling."

Gassing occurs because the lead sulphate on
the positive plate is nearly all converted to

lead peroxide, thus gradually diminishing the
material in the plate to be acted upon. Con-
sequently the current proceeds to decompose
the water, the rising of the gas bubbles being
termed gassing. Gassing does no harm unless
the paste is loose, when the agitation may re-

move some of it.

Gastroscope.—-A device for lighting up the
interior of the stomach, using an incandescent
lamp and then by prisms reflecting the rays
of light so that the walls may be seen.

Gauss.—The name of the unit of flux

density.

Geissler Tube.—A tube of glass from
which the air has been exhausted and rarified

gases substituted. Into
each end of the tube is

sealed a platinum termi-
nal. When connected

Geissler Tube across a source of static

electricity very beautiful luminous effects are
produced, varying in color according to the
kind of gas in the tube. (See cut.)

German Silver.—An alloy of copper, two
parts, nickel one part, and zinc, one part. Wire
made of this alloy is much used in electrical

•O=*£tf***0»-

apparatus because of its high resistance, low
cost and slight variation in resistance with a
change in temperature.

Gilbert.—The unit of magneto-motive force.

Gilding Metal.—Brass having a large pro-
portion of copper in it, used to make objects
which are to be electroplated.

Gold Bath.—A solution of gold used in

electroplating.

Gold Leaf Electroscope.—See Electro-
scope.

Graphite.—A variety of carbon used for
commutator brushes, for preparing surfaces
to be plated and for mixing with the man-
ganese powder in Leclauche cells.

Green Vitriol.—A trade name for ferrous
sulphate.

Grid.—The perforated or ridged lead plate
employed to support the active material or
paste in storage cells.

Ground.—Commonly employed to mean the
connecting of an electrical conductor to earth
either intentionally or accidentally.
Grounded Circuit.—A conductor having a

connection with the ground or earth.
Ground Plate.—Usually applied to the

buried copper plate or metal to which the
ground wire from a lightning arrester is con-
nected.

Ground Wire.—The wire from a lightning
arrester, detector or other electrical apparatus
to a ground plate or rod.

Gutta Percha.—The gum from a tropical
tree so prepared that it is serviceable as an
electric insulator of high quality.

H Armature. — The first

"

armature built by Siemen, the
name arising from the shape
of the core, a cross-section of
which resembles the letter H.
(See cut.)

Hand Hole.—See Distribut-
ing Box.
Hand Rule.—See Fleming's Hand Rule.
Hanger Board.—A board of noncombustible

material placed on the ceiling from which to
suspend an arc lamp. Mounted on the board
are two terminals, a suspending hook and
often a switch.

Hedgehog Transformer.—

A

transformer made in the form
of an induction coil, the core
being a bundle of iron wires
which project beyond the coil

windings at each end and are
spread out, hence the name,
and turned back to increase the
efficiency. (See cut.)

H Armature

Hedgehog
Transformer
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Running a Telephone Line

Across the Desert
By C. L. EDHOLM

OR THE telephone

lineman whose work

is done in the cities

and the settled parts

of the country the

work has a general

1 sameness and mo-

fnotony, but to the

men who are called

upon to do the rough

work on the fringe

of civilization, even

the commonplace

work of setting up poles and stringing

up wire, is rather picturesque.

A few years ago I was given such a

job, to superintend the construction of

a telephone line from an obscure mining

camp in the mountains to the nearest

town, and although I did not know the

first thing about telephones I accepted

the commission promptly, as it was part

of my duties to do anything that needed

to be done and learn how while I was

doing it.

The camp was high up in the Gahuros

and the nearest town was far down in

the bed of the San Pedro River, a dis-

tance of about eighteen miles, which led

through every variety of rough and

rocky mountain country and a stretch of

mesa bristling with cactus and hot as a

sizzling frying pan under the Arizona

sun.

The general manager had bought an

old government telephone line used in

early days to connect the San Carlos

Apache reservation and the adjacent set-

tlements with Old Fort Grant, so

that in case of outbreaks among the sav-

ages the troops could be called out

promptly. The coiled wire and the poles,

20 foot lengths of two inch pipe, were

stacked by the construction gang at the

head of a sand wash, a place called Dry

Camp, and when I took the job my first

errand was to an Apache rancher up the

canon to engage his burro train. This

murderous looking old bandit had every

appearance of being one of the original

band of Geronimo, who used to keep

things interesting in those parts, and it

was odd to speculate on whether the line

he was to help reconstruct had once

flashed messages of his deviltry and

brought out the cavalrymen to run him

out of the country.

The old Indian was at home in a

thatched hut of adobe, before which ex-

tended an awning of ocotillo branches.

Under this pleasant shade the family

table was set and the old brave, sur-

rounded by his family, welcomed me to

a dinner of chicken and chili, frijoles,
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:

By standing on the saddle we could
get a good start up the pole

One of the Apache boys on
his cayuse

'

Digging pole holes in the rocky hillside

My assistant in picturesque surroundings

Back to camp and a dinner of
coffee and frijoles

Burros loaded with poles

!H

^OO^sXX?^
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tortillas and black coffee. He had mar-

ried a Mexican woman and their union

had been blessed with a dozen brown-

skinned boys and girls, the lads active

and clean limbed, clever with the rope

and excellent horsemen, the girls, liquid-

eyed, languid ; tropical in their sensuous

movements as they moved about waiting

on the table.

The contract was settled after dinner,

with just enough dickering to satisfy the

bargaining instinct of the old man. The

pact was sealed with a hand clasp and

the boys mounted their ponies and scur-

ried over the range to round up the

grazing burros.

Next day I rode with the general man-

ager of the mine, across the long, hot

ridge of the mesa, overgrown with giant

cactus and cholla, a vicious long-spined

variety that the cowboys declare will

jump at you if you ride close enough.

We had no surveying instruments, but

got along well enough without them,

tracing the general course of the line

with banners of newspaper tied on sharp

sticks and jabbed into the trunks of the

suhuaros. By keeping several of these

signals in sight at a time we were able

to run a fairly straight line along the

crooked ridge.

Our course lay directly through a

ruined fortification, constructed of un-

mortared rock walls on the point of a

steep promontory over the river. The

ground was covered with fragments of

pottery of various colors and patterns,

and occasional mounds of stones indi-

cated that excavation would reveal

buried remains of an ancient village.

Two or three of these mounds had been

opened and disclosed the walls of houses.

One of three rooms with plastered walls

was the largest; doubtless the home of

the chief. Who were they? The build-

ers of these fortified villages along the

San Pedro? A wierd feeling comes to

one in walking over the grave of a race

that has perished with no record of its

rise and fall, leaving only the mute wit-

nesses of its daily life to baffle us in our

guessing. We planted a pole squarely

in the middle of the forgotten village.

Our gang of workmen was to meet the

other telephone gang working down the

canon from the mine in the mountains.

After we left the mesa we descended

into the wash and from here the poles

were to be set on the high points of the

bank and shorten the winding course of

the arroyo as much as possible.

Our clever ponies picked their way

along walls that were precipitous enough

to make the knees of a valley horse

knock together with fear.

At this point the formation was con-

glomerate, a sort of petrified plum pud-

ding with stone "plums" from the size

of real plums to the dimension of a

man's fist. The cement that bound them

into a solid mass was as tough as the

stones embedded in it. Higher up in the

mountains the formation changed to

granite and porphyry; jagged cliffs that

formed box canons through which the

little stream rushed and brawled impa-

tiently.

When I returned to town the Indian

had arrived with his first load of poles

and wire. With his train of a dozen

burros he could carry on each little ani-

mal two coils of wire and two iron poles,

the ends of the latter dragging on the

ground.

I was told that in the early days when

the line was first built by the Govern-

ment they would simply lay a pole and

a coil of wire across the shoulders of

two big, black cavalrymen and make

them tote the load across the mesa, so

you see our method of using a burro

team was quite a step forward after all.

A lineman had been sent to help me

and I found him at the primitive little

hotel that evening. His job was to super-

intend the Mexicans who dug the holes,

while I rode ahead on the line and

showed the burro drivers where to drop

the poles and wire.

The days passed delightfully at that

kind of work. The torrid sun of the

Arizona summer was tempered by the
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breeze of the mesa and our small gang

made a mile and more a day easily.

Then as we were getting well toward

the point where we were to meet the

other gang we made a horrible discovery,

we were running short of poles. Here

was where my ability as construction

superintendent had a chance to stiine. I

went through that district with a fine

tooth comb, while the lineman and the

gang of Indians and cowboys were start-

ing in to set the poles, and it was sur-

prising to find stray poles in the most

unexpected places. Three or four were

found half buried as they stood upright

in the river bed. the tailings of an old

stamp mill having been poured over

them. I set a couple of Indians to dig-

ging them out and kept on skirmishing

around and found a couple more, one of

them used as a fence post by an enter-

prising farmer, while another had been

annexed by the storekeeper, laid fiat over

a couple of wooden posts and utilized for

hitching horses. Still we were half a

dozen poles shy, and I was telling my

troubles to the local justice of the peace,

who was also the barber and the watch-

man of an abandoned mine. The justice

of the peace came nobly to the rescue.

"I don't suppose wooden poles would

do?" he queried.

"They wouldn't? Well, I should say

yes. If we have to sit around here wait-

ing for half a dozen poles to be shipped

in while the men's pay goes on -"

"Well, I didn't know whether iron

poles and wooden poles would go on the

same line, but if wooden poles won't in-

terfere with the iron ones, you can have

the old 6 by 6's running from town to

the stamp mill. There are only about

half a dozen. Will they do?"

But I was already out of my chair and

had armed an Indian with an axe and

we made an onslaught on those poles that

made the chips fly.

They are still in use and in no way

interfere with the iron poles which form

the balance of the line.

The poles were just about all up when

I was confronted with a new trouble.

We were well fixed with insulators, for

there was a barrel of new ones and only

THE LINE RAN DOWN THIS RUGGED CANON

half of the old ones had been shot away

by wandering cowboys, but most of the

pins were broken off or lost, and tiie

barrel of new ones which was supposed

to be in town had failed to arrive. Here

again it was a case of finding a makeshift

in a hurry or else let the men sit around

in idleness while their pay went on. An

idea struck me and it was a good one. I

had one of the cowboys sharpen up a

couple of hatchets and two of us foraged

in the back yards of every shack in

town. The odds and ends of hardwood

we unearthed would have fitted out an

old curiosity shop. Fragments of wal-

nut bedsteads, broken pick handles,
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wagon spokes, worn out rocking chairs,

anything that was made of hardwood and
could be begged, borrowed or "lifted"

was our meat and we took the whole col-

lection of stuff behind the hotel and
chopped out pins with our sharp hatchets

that will probably do service for many a

year. Of course they weren't threaded,

but we simply tapered them so that

the insulators could be jammed down
good and hard, and we found that the

pieces of old bedsteads were just as good
to help carry telephone messages as any
machine made pin.

We had to make use of pretty nearly

every makeshift to finish that old line,

and I think we strung together nearly

every weight of wire that is manufac-
tured. The only place where we drew
the line was robbing the ranchers of their

barb wire to piece out.

Those were great days, riding up and
down the line across the simmering mesa
to see that the Indians and cowboys were
not "soldiering," clambering up and
down the rough sides of the mountains
on a sure footed little cayuse and coming
home to a dinner of frijoles and black

coffee that tasted like food of the gods.

Finally the last insulator was in place,

the last length of wire strung (part of it

from tree to tree in a canon full of'cot-

tonwoods), and then the batteries were
connected up in town and we tried to

get the mine. I never heard a pleasanter

sound than the answer from the superin-

tendent's office. It meant that the long,

hot days on the mesa had been put to a

good purpose and that I had done the job

and done it right.

A Rustic Lamp Post

This unusual rustic lamp post is one
of a number designed and built for

Roath Park, in Cardiff, England. The
park committee came to the conclusion
that the money spent by the promoters
of galas and similar festivities on Chinese
lanterns and like decorations would will-

ingly be given for much more effective

RUSTIC LAMP POST IN AN ENGLISH PARK

electrical lighting. A scheme was there-
fore prepared which provided for 30 pil-

lars in the different walks, the lighting
of the bandstand, strip lighting amongst
the trees, etc., all designed along the odd
and artistic lines shown in the picture.

Largest Ore Dock in the World

This big ore handling dock along side

of which a boat may anchor and receive
its load is the only one of its kind in the
world, and is a part of the Great North-
ern ore docks located at Superior, Wis.

This dock is one-third of a mile long,

65 feet wide and 75 feet high. The heavy
concrete pillars shown in the picture are

40 feet high and support large pockets
or bins into which the ore is dropped
from the ore cars on the tracks above.
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LARGEST ORE DOCK IN THE WORLD-ELECTRICALLY OPERATED

There are 151 of these pockets built of

steel on each sid^, and to them are con-

nected heavy metal spouts through which

the ore runs into the boat. Electric

motors lower and raise the spouts with

rapidity.

Score Board Is Unique

An electrically operated score board

was used for the first time in the history

of auto road racing at Santa Monica,

Oct. 14. By means of this device, the

grand stand was kept informed as to the

position of the racers all along the eight

mile course, as each car number was

painted on a sheet of metal which was

moved along the score board upon divi-

sions that represented miles and half

miles.

The operator of the board was in-

formed as to the position of the cars by

means of telephones, temporary stations

having been erected at half mile inter-

vals. °An operator was placed at each

station, and in addition to reports on

progress of cars, he sent in notification

of tire or engine trouble, of cars that

dropped out of the race, and most im-

portant of all, of accidents.

UNIQUE SCORE BOARD FOR AUTOMOBILE RACES
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Turbines of Today and Yesterday
In December, 1901, a contract was

closed by the General Electric Company
with the Commonwealth Edison Com-
pany of Chicago, to install three 5,000
kilowatt (6,710 horsepower) turbine

units in the new generating station at

Fisk Street, which was then contem-
plated. Previous to the placing of this

contract there was not a generating tur-

bine in the world larger than 1,000 kilo-

watts and no commercial Curtis turbines

had been built.

As a result of recommendations made
by the General Electric Company's en-

gineers and of experimental demonstra-
tions of results made in Schenectady, the
officers and engineers of the Common-
wealth Edison Company decided to dis-

card the plans for a large reciprocating

engine station which they had drawn up,
and to base the very large investment
contemplated on the belief that the ver-
tical shaft turbines proposed would prove
to be commercially successful and de-
sirable.

When this contract was made the oil

supported step bearing had never been
operated except on a very small experi-
mental scale, and in certain trials with
vertical shaft water wheels which had
proved unsuccessful and were supposed
to indicate inherent instability, and prac-
tically every detail of mechanical and
electrical arrangements of this turbine
and generator was completely new in

type and in method of manufacture.
The machine was first put in opera-

tion October 2, 1903, and remained in
continuous service until May 29, 1909,
when it was replaced by a new and larger
machine which the development of the
art had produced and which now oper-
ates in the same space occupied by this
first unit and from the same battery of
boilers originally assigned to it.

When the advancement of the art had
justified the replacement of this original

unit and a contract was made to cover
the exchange, Mr. Samuel Insull, presi-
dent of the Commonwealth Edison Com-
pany, specified in that contract that the
first of these three original units should
be set up as a monument with a suitable
tablet to commemorate the great step in
engineering which its installation marked.
The machine now stands with its original
stairways and galleries as shown in the
photograph, in the middle of a grass
plot, in front of the turbine department
of the General Electric Company at
Schenectady, N. Y.
Turning now to the latest development

in the steam turbine art, the most power-
ful machine in the world for the generat-
ing of electricity was placed in service on
November 3rd, by Mr. George B. Cor-
telyou at the Waterside generating sta-
tion of the New York Edison Company.
The greatest of playwrights could not

have conjured up a more dramatic and
spectacular setting for the starting of
this electrical monster than the one which
really existed at Waterside. Opposite
the new machine stood seven huge verti-
cal engines, an older type of generating
apparatus, working might and main. At
the time appointed for the starting the
guests ranged themselves about the giant
turbine.

Suddenly the first of the line of vertical
engines came to a stop and the turbine
got under way. Then one by one the
other vertical engines were stopped and
their entire "load" transferred to the
great turbine.

From a state of idleness the grim mon-
ster leaped into roaring activity, assum-
ing the whole work of the seven vertical
engines, all of which were brought to a
dead stop. Several years ago these ver-
tical engines represented the highest
efficiency in current production and now
comes a single machine in comparison
with which they are but as toys. The
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AS A MONUMENT IN SCHENECTADY, N. Y.

turbine, it must also be remembered,

occupied but slightly more floor space

than one of the vertical engines.

This great generator has a capacity of

30,000 horsepower, sufficient to supply

all' the current for the city of Providence,

R L, or any city of about 250,000

population. Alone it would supply a

chain of cities such as Albany, Syracuse

and Utica. Its power is equal to that of

the largest ocean liner, 30 of the largest

express locomotives, or a line of horses
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six abreast and ten miles long. Unaided
it could light 1,000,000 incandescent
lamps, each of sixteen candlepower.
The New York Edison Company is the

successor to the Edison Electrical Illumi-
nating .Company, the first corporation
ever organized to do incandescent light-

on lines which he then discovered and
utilized—the direct connected unit, the
underground systems, the meter, the ad-
dition to the high resistance incandescent
lamp, the foundation of all.

#

The site of the old Pearl Street sta-
tion, a lot 50 by 100 feet, was purchased

PLACING IN OPERATION THE NEW TURBINE
YORK. IT HAS A CAPACITY OF

FOR THE ORDINARY CITY

ing on a permanent basis. The first dis-
trict station and distributing system were
developed by Mr. Thomas A. Edison per-
sonally. For many months, day and
night, the work had his constant and
direct supervision. That which is today
the^ best in the generation and distri-
bution of electric current is proceeding

GENERATOR IN WATERSIDE STATION, NEW
30,000 HORSEPOWER—ENOUGH
OF 250,000 INHABITANTS

in May, 1881. The original station was
four stories high and when started con-
tained sixteen units, the historical

"Jumbos" and supplied current to an
underground system of less than fifteen
miles in mains and feeders, occupying a
territory from Wall Street to Spruce
Street, and from Nassau Street to the
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East River, about a mile square. The

under-round system was connected and

tested during July, 1882, and September

4 188? at three o'clock in the afternoon,

the station was placed in permanent

operation. It ran continuously with but

one break of about three hours in 1883

until the fire of January 2. 1890 Hie

interruption to service after the fire did

not last more than half a day: thus.

since three o'clock of the afternoon ot

Septemebr 4, 1882, until the present

time Edison service on Manhattan Is-

land has been fully interrupted only twice

and the aggregate of these interruptions

has been less than twelve hours.

The main generating or Y\ aterside sta-

tions occupy two city blocks, and have a

capacity of 500.000 horsepower. They

are the largest of their kind in the world.

\t the present time there are 1. 114 mlles

of mains, feeders and cables in the under-

ground svstem. Through these is sup-

plied current for practically the entire

island of Manhattan, containing 21,093

square miles, and the Borough of the

Bronx, having 4.065 square miles. More

than 100.000 customers are supplied

through 122.000 meters. The installa-

tions aggregate 4-341 .000 incandescent

lamps, and 40.200 arc lamps. 263.500

horsepower in motors. On December

31, 1910, the aggregate of these was

572,000 horsepower.

SHOWING A VARIETY OF BATTERY ZINCS

of its weight, while the Bamber zinc lost

but nineteen per cent, which is a remark-

able showing. After 65 hours there was

considerable local action on the ordinary

zinc and the amalgam seemed to have

given out so that the zinc was much at-

tacked. The surface was deeply scored.

and a "waist" had already formed below

the level of the acid. On the other hand,

the new zinc had a good surface and was

but little attacked. With bichromate

batteries very good results are obtained,

and the life is much longer. The illus-

tration shows a variety of shapes of zincs

for different kinds of batteries.

New Battery Zincs

\11 users of batteries know how much

trouble is given by the zincs, which are

often eaten away irregularly or else be-

come covered with a deposit. Sometimes

the amalgam gives way and then there is

no protection for the zinc so that the acid

or other solution attacks it and it is like-

ly to be dissolved in a short time.

The new Bamber zincs which have ap-

peared in England are intended to meet

this difficulty. When tested against ordi-

narv zincs in dilute acid for a number of

hours, the ordinary zinc lost 61 per cent

Skeleton Hands

In X-ray work it is important to have

the tube adjusted to send out rays of

ample power before trying them on the

patient, for otherwise the skm ot the

latter might be burnt by the rays while

the apparatus is being adjusted to give

the necessary penetration.

One way of testing the adjustment

consists in trying it on spare bones
;

as

for instance, on a skeleton hand mounted

within a radioscope. Imitation skeleton

hands are now sold for this purpose.

They are made of paper pulp or other

compositions that are about as opaque to

the X-rays as an actual hand would be.

Recently the ministry of public works

advertised for bids on concessions for

electric tramways and electric light plants

in Adrianople. Adana, Aleppo and leru-

salem.



The Founders of the Electrical Industry
The Two Great Companies Finally Evolved from the Pioneer Efforts

By GEORGE FREDERIC STRATTON

We have seen that, of the companies
which originated the manufacture of
electrical machinery, three, viz : the Edi-
son, the Brush, and the Thomson-Hous-
ton companies, after having themselves
absorbed a number of smaller concerns,
became merged into one great corpora-
tion—the General Electric Company.
The fourth—the Westinghouse Elec-

tric and Manufacturing Company—true
to the character of its founder, remained
sturdily independent, and so remains. As
the combined output of the new General
Electric Company in 1892 amounted to
twenty-one million dollars, and its capital
and surplus was thirty-three millions, it

appeared then as if the Westinghouse
Company was outclassed and would so
remain. But the annual reports for 1906
show that its sales had reached a total of
forty millions against an output of sixty
millions by the General Electric Com-
pany, and its capital had increased to
fifty millions against an increase to
eighty millions by the other company.

GEORGE WESTINGHOUSE AND THE WEST-
INGHOUSE ELECTRIC AND MANU-

FACTURING -COMPANY.

George Westinghouse has never been
left far behind in any enterprise in which
he engaged. Possessing, as he does, the
perseverance of Edison, combined with
much of the inventive genius of Thom-
son, and the great financial ability of
C A. Coffin—the president of the Gen-
eral Electric Company—Westinghouse
towers as a gigantic figure in the elec-
trical industry. And though his ener-
gies, his genius and his time are divided
among his other great interests he is a
leader in that industry.

He is president of thirty corporations
engaged in different manufacturing lines.

He is directing the employment of two
hundred million dollars of capital, and
fifty thousand employees. He has branch
factories in England, France, Germany
and Russia; usually spending a portion
of each year in those countries. He has
secured patents on over two hundred of
his own inventions, many of which are
in active operation.

He is always a pioneer, and his career
in the manufacturing of electrical appa-
ratus has always been marked by leader-
ship. In the early days of the industry
the direct current only was used, but
Westinghouse saw, with shrewd estimat-
ing judgment, the even greater possibili-
ties of the alternating current; and in
spite of the difficulties then attending its

use—the opposition of scientific men and
the denunciation of the press of the day
at the supposed danger from its high
voltage—the great industrial captain was
not turned from his purpose. Undoubt-
edly this prejudice and opposition kept
his company behind at the first, but it

is certainly owing to the great success
of its alternating current developments
that the company has forged ahead so
remarkably in the last decade.

Again, when starting on the manufac-
ture of car motors and equipment, Mr.
Westinghouse purchased the Lacka-
wanna and Wyoming Valley Railroad—
42 miles from Scranton to Wilkesbarre—
for the sole purpose of developing,
himself, his system of electrically
equipping a railroad in the most efficient
manner.

Then, when the steam turbine was first

adopted by the English Government as
motive power for the speediest torpedo
boat destroyers, Westinghouse at once
saw its value as a prime mover for elec-
tric generators and dynamos. He has-
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tened to England, purchased the Ameri-

can rights of the Parsons patents, and

before his idea was taken seriously by

took a two years' course at Union Col-

lege, and the year after graduating in-

vented the air brake.

GEORGE WESTINGHOUSE

engineers in this country, he had fitted

up a manufacturing plant and was set-

ting up the machines.

He was born at Central Bridge, N. Y.,

in 1846; fought with the Union forces in

'63-64, and then re-enlisted in the navy as

an assistant engineer, in which capacity

he served until the end of 1865. He then

A director in several of the Westing-

house companies gives the following

terse and comprehensive review of Mr.

Westinghouse's personality

:

"He is big, bluff, hearty ; a giant^ in

body and mind; reasonable, but im-

patient of opposition. His brain works

so quickly that he sees the essential point
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in a complicated situation even before

the story can be fully told, and his de-

cision comes as quick."

Like the other founders of the indus-

try, he is as well known in European

countries as in his own, and as highly

esteemed. He has received the Cross of

the Legion of Honor from the French

government, the Order of Leopold from

the King of Belgium, and other minor

decorations.

THE GENERAL ELECTRIC COMPANY.

We now arrive at a review of this

great company, with its eighty millions

of working capital, its miles of buildings,

40,000 employes, and a staff of mathe-

maticians, scientists, practical engineers

and business managers such as has prob-

ably never been assembled by any other

single industrial corporation.

A short time after its organization the

General Electric Company experienced

the only dark days known in its history.

Its capital was fixed at fifty millions,

ten of which were bonds, the remainder

in stock. The combined capital of the

two consolidating companies was twenty-

five million of stock and in exchange for

that the forty millions of new stock was

turned over—the patents, franchises and

good wills being estimated as worth fif-

teen millions. Although savoring slightly

of the high finance operations of the

present day, this capitalization cannot be

considered in any degree excessive, or

even unreasonable.

In 1898, the president, Mr. Coffin, pre-

sented a plan for reorganization. It was,

to reduce the par value of all stock from

100 to 60, and after a meeting of stock-

holders this was agreed to. Thus the

capital stock was reduced from forty

millions to twenty-four millions—or

about the amount of the original stock

exchanged. In announcing this reduc-

tion the officials frankly stated that the

original valuation of the patents and

good wills had been over estimated.

Matters improved at once. Business

was on the up-turn and within a year

the company resumed dividends. In

1902 so large a surplus had accumulated

that a stock dividend of fourteen millions

was declared, thus restoring to the share-

holders the amount they had relinquished

four years before.

The great success of this company,

interrupted only by the temporary loss,

which as we have seen was fully re-

gained, is due to a splendid policy of

comprehensive and liberal experimenta-

tion. In this policy the company is im-

bued with the spirit of Edison. The spirit

which impelled him to devote the first

lar^e sum which came into his posses-

sion—$;i.o,ooo received- for the stock

ticker patents—to the installation of a

workshop for purely experimental pur-

poses, found a fitting development and

exposition in the later expenditure, by

the General Electric Company, of over
^

two millions in the acquisition of the

patents and the experimental develop-

ment of the Curtis steam turbine, an ex-

penditure which was freely incurred be-

fore a single order was obtained, or even

solicited.
' As far as the writer knows,

no such large sum was ever before ex-

pended by an industrial corporation in

a like manner upon a single type of ma-

chine. It was a magnificent demonstra-

tion of courage and progressive exploi-

tation.

Outside of this, the company has, for

some years past, spent annually, nearly

as large a sum in experimenting upon

new appliances and improvements, and in

investigating outside inventions. It keeps

a force of three expert patent attorneys,

with 25 office assistants, constantly under

salary.

In' the '90s the company built and

equipped the Schenectady Street Rail-

way from Albany and Troy to Schenec-

tady—a trackage of 35 miles. This was

for'the same purpose as that which West-

inghouse had in view in the purchase of

the Lackawanna and Wyoming Valley

Railroad, viz.: the development, under

their own eyes and management, of the

electrical equipment of street car lines.
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It is a wonderful plant—that of the
General Electric Company—or rather
plants, for there are no less than seven
separate establishments ; one at Schenec-
tady, N. Y. ; others at Lynn, Mass., Har-
rison, N. J., Fort Wayne, Ind., Pitts-

field, Mass., Toledo, O., and at Erie, Pa.
Seven hundred acres have been pur-
chased upon which another great plant is

now being installed.

Then there are factories in Canada,
in England, and on the Mediterranean.
In all, the total number of hands em-
ployed reaches upward of 40,000.

CHARLES A. COFFIN, THE PRESIDENT OF
THE GENERAL ELECTRIC CO.

The president of this corporation is

Charles A. Coffin, who had been treas-
urer and manager of the Thomson-Hous-
ton Company for some time previous to
the consolidation with the Edison Elec-
tric Company, and who was then made
president of the new company.

Although Mr. Coffin cannot strictly be
regarded as a founder of the industry
his connection with it from so early a
period, and the large share he has had
in building it up to its present propor-
tions, identify him very closely with the
founders. He occupies a distinct posi-
tion in the commercialism of the indus-

MAIN FACTORY OF THE GENERAL ELECTRIC

try. While both Brush and Westing-
house have displayed high organizing
and financial abilities, Brush dropped out
during the first decade of electrical ex-
ploitation, and Westinghouse has always
divided his time and able energies among
his other large enterprises.

But Coffin has devc ted every moment
of his time and eve/y impulse of his

financial genius, since 1892, to the devel-
opment of the manufacture of electrical

machinery. He is not a scientist or an
inventor. He is purely a financier and
organizer.

He was born in Maine in 1844, and
in his early manhood became interested
in the shoe manufacturing business in

Lynn, Mass. He is one of the few capi-
talists who were instrumental in remov-
ing the old Thomson-Houston Company
•from New Britain to Lynn, and shortly
afterwards he sold out his shoe factory
and devoted his fortune and his energies
to the infant industry. His splendid
success is signalized in the monumental
establishments at his home town and at

Schenectady. Like the other founders
he is still on deck planning and direct-

ing, as enthusiastic and energetic over
the latest undeveloped discoveries of
electrical possibilities as he is over the
tremendous output and reliable achieve-
ments of standard apparatus.
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COMPANY AT SCHENECTADY, NEW YORK

THE PRESENT AND THE FUTURE.

At the last census the total annual

production of dynamos, generators,

motors and all appliances for the equip-

ment of railroads and light and power

plants, was valued at about $140,000,000.

Of this amount the two companies—the

General Electric and the Westinghouse

turned out a little over one hundred mil-

lion dollars worth. The remaining pro-

duction was divided up among nearly

200 smaller manufacturers.

Those figures are not, in themselves,

insignificant; but they are small com-

pared with the immense development of

industries and public service which the

equipment and appliances invented by

the founders of the industry and manu-

factured in their plants, have made pos-

sible. The street railways of the coun-

try are capitalized at over three billion

dollars.

The light and power companies are

capitalized at nearly one billion dollars,

and their earnings last year were over

one hundred million dollars. That in-

dustry rests upon the foundations laid

by Edison, Brush, Westinghouse and

Thomson; and others whose inventions

have been developed and made prac-

ticable by the leading manufacturers of

today.

These founders had even a more direct

influence upon the establishment of elec-

tric railways and lighting plants than

that of inventing and manufacturing the

necessary apparatus. In the early days

it was not always sufficient to make the

machines which would do the work. It

was also necessary to brush away the

clouds of doubt and cynicism with which

such new and astounding results were

viewed. Those fathers of the lamp and

the dynamo had to show their own abid-

ing faith in their work. They made pos-

sible the formation of many of the street

railway and lighting projects by furnish-

ing the electrical apparatus and taking

their pay in stocks or bonds of the pro-

jected companies. The Edison electric

and the Brush electric companies them-

selves formed many companies for light-

ing various cities ; and the old Thomson-

Houston and the Westinghouse com-

panies did the same for the development

of street car lines.

Nor is this all. The utilization of

water power in regions inaccessible for

manufacturing purposes is being enor-

mously developed through the use of

electrical transmission, a development

made possible only by the use of the

inventions and apparatus comprised in

electrical machinery. In addition to the

hydro-electric plants to be found now, in



786 POPULAR ELECTRICITY

almost every canyon of our great moun-
tains, and beside the gigantic dams of
wild and secluded rivers in the South
and West, the manufacturing companies
are continually shipping such apparatus
to South America, India, Africa, and to
countries where the lighting equipment
has a six months' night to illuminate.

Nor is the end yet, or even in sight.

The most pessimistic observer will not

Powerful Searchlight on Railway
Station

Pedestrians traveling from the "loop
district" to Chicago's West Side in the
evening have their attention called sky-
ward by a big ray of light which shoots
far into the sky from the roof of the
new Chicago and Northwestern Railway
station.

STRIKING PHOTOGRAPH OF A SEARCHLIGHT BEAM

declare that it is. Edison, Brush, West-
inghouse and Thomson still live, and
have not ceased to labor. The oldest is

still in possession of his keenest faculties

and strong determination; the youngest
is well this side of Dr. Osier's—beg par-
don, Sir Dr. Osier's—celebrated asser-

tion of inanity at three score years.
Mighty things may yet come from these
men, and from the scores of younger
men who, enthused by their example and
influence, and emulating their successes,
will continue the work,

A powerful searchlight of the "Navy"
type has been installed on the clock tow-
er of the station on the Clinton street
side. Set on an oscillating device, it is

moved about by electrical apparatus de-
signed by the railway's engineers. The
lamp is in operation from 5 130 p. m. to
10 130 p. m. and shoots its powerful ray
oyer the loop district. When the light is

directed east the ray can be followed for
six or seven miles out over Lake Michi-
gan. The beam of light where it leaves
the lamp is 30 inches in diameter.



PICTURESQUE TRANSMISSION TOWERS OF GERMANY

The great steel towers on which Ger-

man power companies as a rule carry

their transmission lines, far from being

eyesores, are real ornaments to the land-

scape. The upper illustration shows a

line near Freienwale, Germany, in course

of construction. The middle picture

shows the transmission line of the Bay-

erische Uberland Centrale-Actiengesells-

chaft of Regensburg at the point where

it crosses the Dorian. The bottom view

shows the towers of the Moers-Uer-

dinger line. The country through which

the lines pass is a veritable garden and

there is something picturesque about the

rows of tall sentinels that guard it.



Electric Submarine Signals

Submarine signals as at present de-
veloped serve as an accurate and reliable

coast warning and in thick weather give
the same service that lights and marks
give in clear weather. Take as an ex-
ample all trans-Atlantic liners bound for
New York. They try to pick up Nan-
tucket light vessel for this is where they
make their turn and is the point of de-
parture from which they lay their course
for Fire Island and Ambrose Channel
light vessels. If they pick up Nantucket
they can lay their course with absolute
certainty and be sure of making Fire
Island. If not, the run to New York is

full of anxiety and danger, which might
be done away with if such a system were
installed.

Submarine bells in the English chan-
nel and in the North and Irish Seas
enable liners to run from point to point
with confidence, and do away with the
dreadful uncertainty in the fog. It is of
interest to note that the Cherbourg ten-
ders equipped with bells steam outside
the harbor and act as guides for the liners

coming in, thus saving much valuable
time and avoiding the danger of a close
and uncertain approach to the coast in
fog. The service that submarine signals
render is not confined to saving life and
property. Their value for saving time
also was well illustrated by an incident
at Bremerhaven some years ago when
the Kaiser Wilhelm II reached the
mouth of the Weser together with sev-
eral other vessels which were not
equipped with submarine signals. By
means of her submarine signal apparatus
she was able to pick up the Weser light-

ship, enter the harbor where she found
the fog lifted and discharge her pas-
sengers and cargo. It was 22 hours be-
fore the weather cleared outside and the
other vessels could make port.

For deep sea work the electric ap-
paratus consists of an electric bell with

tripod, connecting cable and power plant.
The tripod is used for supporting a sub-
marine bell. The submarine cable leads
from bell to the shore station, and there
is a marking buoy with an anchor chain
for marking the location of the bell.

A small gas engine power plant
usually supplies the necessary electricity.

The electric bell consists of a 220 pound
bell about fifteen inches in diameter, at-

tached to a case containing the actuating
mechanism. The mechanism is very
simple in construction. A large electro-
magnet having six posts attracts a disk-
shaped armature which is attached
directly to a rod which moves the ham-
mer of the bell. The bell mechanism
and case together weigh about 900
pounds and measure over-all nineteen
inches in diameter by 50 inches high.
The bell is suspended from a tripod

which rests on the bottom of the ocean.
This tripod is made of steel channel
irons and is about 21 feet high and
weighs 5,000 pounds. It must be placed
in water sufficiently deep to enable ves-
sels to pass over it without striking.

There is an electric controller driven
by the engine which contains an electric
switch operated by dogs on a wheel
passing over it. Each time a dog strikes
the switch an electric circuit through
the dynamo and bell mechanism is closed,
thus ringing the bell. The dogs are so
placed on the wheel that any desired
code may be rung by the bell.

On the switchboard there is also a tele-
phone receiver connected with the two
telephone wires in the cable, which in
turn are connected with a microphone
in the bell case. By this means the -en-
gineer in the shore station can hear
whether the bell is ringing properly.
The receiving apparatus of a sub-

marine signal equipment is most in-
teresting. It consists of an indicator
box which contains switches for connect-
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ing alternately the microphones of the
system with the telephone receivers.
Dry batteries are used for supplying an
electric current for the telephones.
The microphones, two in number, are

suspended in the water and transmit the
bell sounds to the telephones. The in-
dicator box is provided with telephone
receivers and switches which enable the
officer on duty to listen to the micro-
phone on either side of the ship as de-
sired, the better to determine from which
direction the sounds are comin°-

Electric Cableway Up Mt. Blanc

A suspended, electrically driven cable-
way is being built upon the slope of
Mount Blanc so as to reach a point near

OFF FOR THE TOP OF THE ALPS

the summit of the mountain. The first

cableway of the kind is now running upon
the Wetterhorn, also in the Alpine re-

gion, and it proved to be a decided suc-
cess. Instead of traveling by rail, tourists
will now have the sensation of an aerial

voyage among the glaciers and snow cov-
ered peaks. Before this a difficult climb
was needed in order to reach the high
peak known as the Aiguille du Midi, but
when the cableway is finished, the ascent
will become an easy matter.
The car is hung from a permanent

steel cable which is stretched along
between trellis work steel towers. There
is an upgoing and a downcoming car, each
upon its own cable, and the two cars run
close together upon the parallel cables,
the two main cables being carried upon
the upper expanded part of the towers.
The two cars are drawn along at the
same time by a lighter cable, which is

endless, and runs in the usual way upon
cable drums placed in the upper and
lower stations. An electric motor in the
upper station serves to drive the cable
drums. A third cable, which is just
under the track cable, is used for safety,

and serves as a standby in case the draw-
ing cable should break. Then the safety
cable becomes attached to the car by an
automatic device.

An Electric Advertisement

An electric light company in a western
town recently made a hard campaign for

new users of electricity. A street car
furnished the advertising and it was
such good advertising that the number
of contracts coming in has doubled.

Light wood signboards were built up
around the sides and back of a single
truck street car. These signboards were
framed by reflector troughs containing

30 100 watt tungsten lights. Various
arguments for the use of electricity

were painted on the signboards, the
legends being changed from time to
time. The front of the car was equipped
with a powerful interurban headlight,
while inside was an equally powerful
electric player piano. When this car is

sent down a quiet residence street, with
its headlight blazing and its sides flash-
ing, and with its piano playing, it nat-
urally gets considerable attention.
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Electric Car for Bridal Parties

The London United Tramways Com-

pany has built a luxurious car for the

special use of wedding parties, theater

parties, etc. It is beautifully fitted up

within and adorned on the outside in

various ways, even including jars of

ferns on the roof. The members of the

crew appear to enter into the spirit of

the occasion, judging from their smiling

countenances.

Lights in a Hindu Temple

After a long series of .
arguments, it

has at last been decided to install elec-

tric lights in the famous temple of Kali,

at Kalighat, India.
_ m

A large number of pilgrims visit tnis

temple every day, and they have always

been greatly inconvenienced in their

worship by the defective lighting ar-

rangements. When the proposal was

made to install electric lights, the ortho-

dox Hindus were bitterly opposed, for

they felt that it would be sacrilege to

introduce anything modern into their

religion.
m

However, after several sessions and

many lengthy discussions, the controlling

THE MOST MOD-
ERN WAY OF
STARTING A
HON EYMOON—
ON A LONDON
BRIDAL CAR

body decided that there was nothing ob-

jectionable in such an installation, so the

Calcutta Electric Supply Corporation

was given a hurry-up order. 1 his is

looked upon as one of the greatest vic-

tories modern electrical progress has

won in India, for up to a very short time

aCTo no one believed it possible to obtain

permission to use such a modern ap-

pliance as the electric light in one of the

old temples.

Platinum Production Small

The entire production of crude plati-

num from placer mines in the United

States for last year, as well as for 1909,

came from the States of California and

Oregon This production in 1910, ac-

cording to Waldemar Lindgren, of the

United States Geological Survey, was 390

troy ounces, valued at $9,507, a decrease

of 282 ounces and $3,296 compared with

the figures for 1909.

_



a Unit No. 8

"

By HERBERT ALDEN SEYMOUR

"He's 2,000 years old—and he's brand
new," said Holroy to MacHugh, patting
the shell of the great steam turbine elec-
tric generator in the erection of which
he and his crew had been working night
and day.

"Too new," grumbled old MacHugh,
the chief engineer of the Citizens Light
and Power Company. "You'll, be all to-
day balancing it, and the 'green' armature
has to be dried out before it'll do us any
good."

He looked at the bronze tablet newly
attached to the mighty girth, and grunted
as he read thereon: "Licensed to be
used for all purposes except as a prime
mover for aerial craft." The tablet
also bore data relative to capacity, 10,000
kilowatts

; speed 750 revolutions per min-
ute

;
and various other items, including

many patent numbers and dates.

'You're in an awful rush, for a man
who didn't want a turbine at all," said
Holroy, good naturedly, a few minutes
later. "You've hounded me for two
weeks about it."

"Unit No. 8," they called it, the power-
house containing seven other engines and
generators of 1,000 to 2,500 kilowatts
each. These were all vertical Corliss
engines and MacHugh was justly proud
of them. He had been reared to the re-
ciprocating type to which they belonged,
and to that type he was stubbornly in-
clined to pin all his faith.

He loved the straightforward mechan-
ical simplicity of cylinder, piston, con-
necting rod and crank ; and the swing of
the big generators and flywheels, and the
steady whirling of the governors were
obeisances and symbols of his mastery.
Steam pressure and expansion were tan-
gible ideas

; but to use these forces kinet-
ically in a turbine with thousands of little

vanes or buckets—that was difficult for
him to feel, in terms of thousands of

horsepower in the compass of a few
cubic feet. And MacHugh had never
yet seen a steam turbine in operation.

General Manager Walker, discussing
MacHugh's attitude with his wife, as he
had discussed all the principal moves he
had made since assuming his responsible
position with this company, had said,

"Mack is a good engineer, and he knows
turbine theory ; but he has no love for it.

However, I know he will come around to
it when the time comes."

"Well," answered pretty, young Mrs.
Walker, who had all the faith of a bride
in her energetic husband, and loved to be
included in his managerial confidence,
"well, he won't play any tricks with it,

anyway. He is too staid and reliable for
that. You can trust him. And that is

very fortunate, because your success is

much in his hands."

Walker, visiting the power station that
gray December morning, paused at the
door, casting an apprehensive glance at
the sky.

"Snow," he said to himself, "snow,
sure as a gun. And I know just what it

will do to us with that traction load."
He scowled at the black smoke issuing

from the stack of the Adamson furniture
factory on the opposite corner. There
was a steam power plant there in spite of
its proximity to the electric station, and
it always angered the general manager to
see evidences of the fact. His own
stacks smoked less for 5,000 horsepower
than theirs did for 50. The fuel was the
factory refuse, eked out. by an abomi-
nable grade of soft coal.

"I'll stop that some day," said he, en-
tering the station.

Holroy, erecting engineer for the man-
ufacturers, waved a hand to him from
the top of the new unit.

"Will you finish today?" enquired the
general manager.
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"I hope so. This double shift work
has lasted quite long enough for me. I'll

be glad to get the machine off my hands."

"Not half so glad as I'll be to get it on

the system," declared Walker.
"Mack," he continued, "we're likely to

have snow
;
perhaps a blizzard ; and if so

a peak load away above anything we've

ever carried. Watch everything very

carefully. The new franchise ordinance

that we have been fighting so long to se-

cure is just about settled in committee.

At a meeting this afternoon I shall try

to wind up the tedious business and get

it all cut and dried for recommendation
to the Council tonight. Things are at a

critical stage, and we can't let a storm

bother us now."

The situation, with the great heedless

public likely to call for 2,000 horsepower

or more in excess of the capacity of the

station, the turbine not being ready to

operate, and the franchise in the balance,

was a ticklish one, and very much of

Walker's own engineering, as he himself

knew. His wife knew it too; knew also

that a freak of wintry weather might be

enough to turn the scale the wrong way.

II.

A half dozen men were seated on top

of the turbine, pushing on the field poles

with their feet, and even under this puny
impulse the 75 tons of metal in

the revolving portion turned willingly on

the big step bearing. Meanwhile other

men listened for sounds of internal rub-

bing, standing on the lower platform

with long wedge shaped steel clearance

gauges held to their ears, points against

the turbine's shell.

"All clear," was the word. So Holroy
opened the throttle a little and Unit No. 8

came slowly up to a speed of 200 revolu-

tions per minute. There was no rubbing,

but a faint tremor could be felt.

Holroy turned a satisfied countenance

to the chief engineer.

"Pretty steady at low speed."

'Very good," admitted MacHugh
grudgingly.

"Let's see what 300 shows," said Hoi-,

roy, admitting more steam.

And now the whole structure trembled
with the whip of the upper portion.

Chalk in hand Holroy climbed up and
marked the heavy side of the shaft at

the governor on top. Steam was shut
off, and the artificial load, secured by
short-circuiting the "green" armature for

drying out and testing, presently brought
the machine to a stop.

From a variety of weights prepared
for the purpose, Holroy selected two
small ones which were now screwed into

holes in the motor frame opposite the

chalk mark.

Again the test was made and yet

again. Small weights were added and
shifted. Holroy was patiently careful.

Gradually the balance was improved as

the morning wore on. MacHugh watched
the operations and finally became some-
what bored. A few pounds of unbalance
in his slow-moving Corlisses had never
mattered, but in a machine of compara-
tively high speed, the periphery of the

bucket wheels running about five miles a

minute, a few ounces are all-important.

"Eleven-fifty," said Holroy at length,

glancing at his watch. "I'm due to meet
Walker for lunch."

He departed, and MacHugh moodily
wandered back into the old portion of
the engine room, where his eye could find

constant satisfaction in the throw of the

big cranks, and the slow, ponderous turn-

ing of the giant fly-wheels of his pets,

the reciprocating engines.

The station men knew that he had been
irritable ever since the subject of the
turbine was first broached.

Walker's daring moves during the past
year, when he was fighting for his new
franchise under the disturbed conditions

of a mayoralty campaign, had precipi-

tated difficult conditions. The general

manager had taken advantage of an op-
portunity to contract with the street rail-

way people for about 3,000 horsepower
of their load. This had absorbed the

station reserve, and so the installation of
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additional capacity had been rushed to

take care of this and the rapidly growing

lighting and power load. Operating costs

had been improved a little, however, and

under these conditions Walker had fore-

stalled the Council committee by volun-

tarily reducing rates for service, at the

same time jacking things up all around

to a most rigid level of economy. He
scrutinized every detail constantly and

demanded the utmost efficiency through-

out. Then he had insisted on a single

large turbine instead of the reciprocat-

ing units MacHugh had wanted, and had

persuaded the directors to authorize it.

Well, the responsibility was all his.

MacHugh, standing on the switch-

board gallery which overlooked the old

machines and brooding thus, listened to

their familiar sounds. Each engine was

personified in his mind and he could

almost think them discussing the situa-

tion. Triple expansion Corliss No. 7

seemed to be saying:

'They're testing out that new tub full

of wheels today."

And No. 6 replied: "Yes, there's

something doing, all right, at last. I wish

you weren't in the way, so I could see

that big milk bottle when they put a load

on him. He'll throw solder all over the

engine room if he tries to come up to

ratine. Ten thousand kilowatts—not!"

"Upstart!" exclaimed No. 4.
:'Why,

it overheated all seven of us to carry the

winter peak last year, and that only went

to 10,000 just before Christmas. Walker

must be going dotty."

"Thunder. My flywheel alone weighs

almost as much as all of this duck's

moving parts," returned No. 7. "I hope

MacHugh won't fall down on his account

some fine day."

"Talking about peak loads, it has be-

eun to snow," remarked No. 6, "and the

cars will pull heavy."

The station clock struck the hour and

MacHusrh started from his reverie and
o

went into his little den to wash up for

dinner.

III.

Back from his luncheon, Holroy set-

tled to his task again vigorously.

"Here goes for 400," he said, turning

steam into the turbine, "and—there it is

again; that confounded vibration; but

not very bad now. Go up and mark it,

Sam. Well," to MacHugh, "the snow

has.come, hasn't it? Regular blizzard."

"Bad," said MacHugh, "very bad. See

what the load has risen to," indicating

the bulletin at the switchboard.

Holroy whistled. "They are using

juice. Well, the day is very dark for

this hour. Perhaps it won't rise so much

from now on."

Walker came into the station shortly

afterward wearing a distinctly worried

look. He and MacHugh held a council

of war and then MacHugh called up the

traction people.

"No use," he reported. "They are

doing their best now at their own power

house. The cars are crowded with

women and children all loaded with pack-

ages. The storm is so bad that all the

plows and sweepers are out, and they

take a devil of a lot of power."

"Well, Mack, watch yourself. I've

got to go to the City Hall now. The

service must be Ai, that's all there is to

it."

As he turned to go, the assistant engi-

neer summoned him to the telephone.

Mrs. Walker was on the wire.

"Oh, Tom!" she said, "I just wanted

to speak to you before you went to the

committee meeting. I called your office

but you weren't there, so I had them

switch me onto the station 'phone. I do

. so hope you'll be successful, dear. It

means so much to you, I know. Mr.

Norton says the load is very heavy and

growing. Well, let Mr. MacHugh do all

the worrying about that. Your mind

must be free from distraction. Call me
up when you get through at the City

Hall. I'm going to have a splendid sup-

per for you. Now not a word more ex-

cept 'good luck' and 'good bye
!'
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Fifteen minutes later the boiler room
foreman entered hastily and, catching

MacHugh by the arm, whispered hoarse-

ly in his ear, "the Adamson furniture

factory's afire
!"

Norton, MacHugh's assistant, had
seen it from the window. "It's going to

be a bad one," said he, running up. "A
matchbox in a gale of wind. I'll start

the fire pump and send a gang to our
roof to fight the flying embers."

As Norton ran to the signal board,

MacHugh hurried out onto the street to

see for himself. Black smoke crawled
out at every joint of the second story

windows of the factory, and a red gleam
flashed angrily within.

The varnish room," volunteered one
of the shivering employes who lined the

sidewalk. "It's all off."

MacHugh's anxious eye measured the

scant 60 feet between the two build-

ings. Engines and leads of hose were
rapidly filling the street. Pipemen clam-

bered up the fire escapes of the doomed
building.

The blizzard buffeted him. Streams
of water now rose against the burning
factory and swished through the win-

dows, glass disappearing out of the sash

as though by magic. But the entrance of

more air was what the fire wanted. With
a roar the flames burst forth, driving the

smoke far outward and the battle was
on.

The grizzled chief of the fire depart-

ment whirled up, with a clang, behind his

tall, rangy bay, and strode to a box with

just one glance at the fire. As the chief

turned Mack stood beside him. They
had known each other for years.

"Mack," said the chief, noting the sta-

tion brigade wetting down the roof and
wall, "I want to send some pipemen up
there on your roof. I'll run two leads

up there and hit that blaze from above."

"Good!" replied the other; and the

chief was gone.

MacHugh ran back into the station,

relieved by the presence of the veteran

fire-fighter. Holroy was coming down
the turbine steps.

"Only a slight vibration now," said

he. "An ounce or so in the right place
will do the business, I think. Does that

fire worry you ?"

"I think we are safe enough," replied

MacHugh, "but the blizzard is a bad one.

That worries me more," glancing at the

load bulletin. "The demand is excessive
for this time of day."

There was a tremendous contrast be-

tween the warm engine room and the

treacherous, icy roof where Norton's
crew and the department men were at

work. And as more and more water and
snow froze on it the footing became
worse and worse. Underneath them
MacHugh roamed about, his nervous eye
alternately on the load bulletin and the

turbine job. How he wished that ma-
chine was in operation. He wondered
how things were going with Walker at

the Council committee meeting, and was
reflecting, for the hundredth time, that

his good old Corlisses were standing the

strain well and were in shape to do their

utmost when there was a sudden crash

of breaking glass overhead, hoarse
shouts from the firemen on the roof, and
a big twin nozzle attached to two leads

of hose, and strapped to a steel "jack,"

came through the skylight switching
this way and that, throwing 1,600 gallons

of water per minute in erratic curves
over one entire end of the engine room.

(To be concluded.)

Power Station at the Mouth of a Mine

The Northern Colorado Power Com-
pany has carried out the novel plan of
building a power station at the mouth of

a coal mine in order to use lignite, a form
of coal which very rapidly deteriorates

with exposure to the air in shipping. As
this fuel costs from 70 to 90 cents a ton

at the mine, the price of current to con-

sumers who use it principally for run-
ning feed grinders, threshing machines
and pumps is proportionately low.
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KYLEMORE PASS AND LAKE-SITE OF MARCONI'S UNIQUE WIRELESS STATION

A New Marconi Project
By WALDON FAWCETT

It has just become known, through no

fault of his own, that Marconi, the

Italian wizard, is planning important

new applications of the principle of wire-

less transmission. Indeed, it would not

prove very surprising if the prospective

advance in the science turns out to be as

long a step forward as any which has

heretofore marked the progress of the

Twentieth Century mode of communica-

tion.

The public had its first hint of Mar-

coni's fresh ambitions when the inven-

tor recently paid an extended visit to

the island of Newfoundland, and news

dispatches from St. John's carried the

announcement that this outpost of the

continent had been chosen as the site of

a larger and more elaborate wireless sta-

tion than the Marconi interests have

heretofore had on this side of the Atlan-

tic. However, the most interesting part

of the story remains to be told. It con-

cerns Marconi's cherished project for a

new station in Ireland—one that will

realize ideals over which he has long

dreamed.

It may be explained just here that Mar-

coni has decided to make the Emerald

Isle the chief scene and center of his

operations and experiments. As our

readers know, the eastern terminus of the

Marconi trans-Atlantic service has been

located for some years past on the Irish

coast and the existence of favorable

natural conditions has combined
^

with

sentiment to influence the pioneer in the

wireless field to concentrate his efforts

here. In explanation of the sentimental

factor it may be recalled that Marconi

married an Irish beauty and following

the example of the invaders of oldwho

married Irish women, he bids fair to

become more Irish than the Irish them-

selves.

The new Marconi station will not only

present important innovations in equip-

ment—regarding the exact nature of

which the inventor will disclose^ nothing

—but it will constitute a novelty in that it

will be perched on a mountain peak, or,

perhaps it would be more correct to say

on top of a mountain range. In other

words Marconi has induced Nature to
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KYLEMORE CASTLE AND MOUNTAIN IN THE WEST OF IRELAND. HERE POWER WILL BE
GENERATED TOR MARCONI'S NEW PROJECT

FT"

give him at slight cost, the I

advantage of an elevation i
several times as great as that 1
which the United States gov- I
ernment will attain at heavy 1
expense through the erection fc

of lofty steel towers for its |
principal wireless station lo-

c a t e d near Washington, 1
D. C. In this provision of a -

natural situation Ireland 1
gives the inventor a unique
advantage, for in no other l|

equally good location on
either side of the Atlantic

[

can there be found lofty I
mountains at the very edge
of the open sea. P
The sending and receiving \m

station which, since the es-

tablishment of trans-Atlantic

wireless communication has
handled the Marconigrams
passing between the two
continents, is located a short

distance from the little city

of Clifden which occupies
an almost central location on eugene Zimmerman, mar-
the west coast of Ireland.

C0NI
p
S
AĤ g;|

ICIAN

Clifden, the capital of

County Connemara and the

terminus of the railway, is

advantageously situated at

the head of and well above
Clifden Bay, itself an inlet

of Ardbear Bay, and the

Marconi station would seem
to have every possible ad-

vantage of site except great

altitude above sea level.

This latter Mr. Marconi
now proposes to secure by
making a new base of opera-

tions in the heart of the

mountains of Connemara
some dozen miles from Clif-

den. According to the pres-

ent tentative plan the plant

at Clifden will not be aban-
doned, but will be continued

as a sending station. A re-

ceiving station will be estab-

lished on top of the moun-
tains at the Pass of Kyle-
more. The mountains here
appear as solid masses of
marble and granite, but
scantily covered with earth
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in many places and with but a meagre

vegetation. They rise to a maximum

height of 2,700 feet.

A most spectacular phase of the pro-

ject is Mr. Marconi's scheme for arrang-

ing his antennae. The aerial will not be

supported on a pole in the usual manner,

but will be suspended in a far flung span

between two of the mountain peaks. A
person who has had any opportunity to

observe the wild gales that sweep along

this exposed and rocky coast cannot but

marvel at the suggestion that so extended

a span will stand up in the face of the

bufferings of the wind, but Mr. Marconi

and his engineers have already conducted

extensive experiments with such a wire

system stretched between Diamond

Mountain and its neighbor at Kylemore

and the results are said to have been such

as to confirm their confidence in the

feasibility of the undertaking.

From the standpoint of Americans one

of the most interesting features of the

enterprise is that Mr. Marconi is, in ef-

fect, to have an American partner—none

other than Mr. Eugene Zimmerman of

Cincinnati, the Standard Oil and railroad

magnate. Mr. Zimmerman some years

ago purchased for his only daughter, the

Duchess of Manchester, Kylemore castle

and estate, one of the most famous es-

tates in the United Kingdom, and upon

which the previous owner had expended

$25,000,000. Since acquiring the prop-

erty Mr. Zimmerman has spent a con-

siderable portion of each year at Kyle-

more, and with the instinct of an Ameri-

can business man has set about develop-

ing the dormant resources of the great

holding which aggregates thousands of

acres.

A notable outcome of the new policy

at the Kylemore estate is the arrange-

ment whereby Mr. Zimmerman under-

takes to develop electrical power for the

Marconi installations. Current will be

supplied not only for the new receiving

station atop the mountains opposite

Kylemore castle, but also for the sending

station at Clifden, where coal—and coal

obtained at no low price—is now used in

the generation of power. Water power

will generate electricity at Kylemore—

indeed is already doing so on a small

scale. On top the mountain which rises

in a sheer wall of rock directly behind

Kylemore castle are located two lakes

which yield a never failing and virtually

limitless supply of water with a possible

height of fall by comparison with which

that at Niagara appears a pigmy. It is

the plan of Mr. Zimmerman to carry a

24-inch pipe up the face of this moun-

tain—in itself no slight chore—and to

construct an electric power plant that

will be as exceptional in its way as will

the Marconi station on the neighboring

ridge.

Tampering with Lock Gives Alarm

A lock, the invention of Louis Nagy,

New York City, is so made that any at-

tempt to turn the knob or use a key to

throw back the bolt causes an electric

bell to ring, the circuit being closed by

springs in the lock. Wires from the lock

run to contact buttons on the edge of

the door, these buttons pressing against

springs on the door jam, which place the

alarm in service when the door is closed.

A Novel Condenser

The superintendent of a mill was put-

ting on his rubber boots to make an in-

spection of the water wheel as the treas-

urer of the company came in to look

about.

After standing under a large belt for

a few minutes in conversation with the

visitor, the superintendent unintention-

ally touched the treasurer's shoulder giv-

ing him an electric shock, which nearly

overturned the man of money. The earth,

the rubber boots and the man inside

formed a leyden jar, the discharge of

which was very severe, especially to a

person expecting nothing of the kind.

_
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A Swiss Doctor's Eye Magnet

A Swiss oculist, Dr. O. Haab, profes-

sor at Zurich University, uses in his work
one of the most powerful eye magnets

OPERATING WITH THE EYE MAGNET

ever constructed. It is what is known
as a bell magnet, only one pole being used
to extract fragments of magnetic sub-

stances from the eyeball.

The magnet becomes strongly at-

tractive only when a current of electricity

is passed through the coils of wire sur-

rounding its core. The pedal arrange-

ment opens and closes the circuit to this

magnetizing current, and thus, being ope-

rated by the foot, leaves the doctor's

hands free for manipulation of the

patient's head. Of even more impor-

tance, this arrangement dispenses with

the necessity of removing the magnet
from the eye for discontinuing its action.

Even with the best suspension imagin-

able, the heavy mass formed by the mag-
net and its windings cannot possibly be
removed quickly enough to avoid unvol-

untary displacements of fragments en-

closed in the eye, and, with a large frag-

ment strongly embedded, the eye might
be almost pulled from the socket if some
means were not provided for quickly

turning off the current.

Illuminated Millinery

Flowers have ever been one of

woman's means of adding to her at-

tractiveness and their employment upon
millinery creations is more or less com-
mon according to the prevailing style.

Showing real genius in adaptation a

milliner has suggested and carried out

the idea of trimming bonnets or hats for

evening wear with illuminated flowers.

These artificial designs of flowers and
foliage with tiny electric bulbs hidden
within are as true to Nature as skill can

ILLUMINATED MILLINERY

make them and are readily applied to this

novel use. An electric battery concealed

in the crown of the hat, and a small

hidden switch enable the wearer to dis-

play at pleasure her sensational though
by no means flashy head covering.
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Quick Catch by a Burglar Alarm

Catching a burglar two minutes after

he breaks into a building is quick work.

The fellow in this story might have had

the rest of the night to gather his "swag"

and get away had not the store which

was next to an alley been guarded by the

suggested the patrolman. The thief

obeyed while Boulter reached back to a

little switch on the door and signalled,

"Send police." When these officers ar-

rived they found the intruder with hands

still up at Boulter's request. A 38. caliber

loaded revolver and 26 cartridges were

found in the fellow's pockets.

FARM TRACTOR FITTED WITH ELECTRIC SEARCHLIGHTS

burglar alarm system of the Chicago

Electric Protective Company.

The house breaker used a jimmy on

the door in the alley. No sooner had he

opened the door and kicked aside an ap-

parently useless gate of very light

wooden strips than drop No. 53 on the

Protective Company's board a block

away fell with a click, a green lamp

lighted up and an electric bell rang.

"Hey! Boulter," called the attendant to

the dozing patrolman, "Hustle down to

125 LaSalle! Something's wrong!" True

to his name the patrolman grabbed his

gun, ran to the store and slid down the

alley. Finding the door partially open

he entered in true western style, gun in

hand, when a noise in the front window

indicated the bad man's hiding place.

"Come out of there with your hands up,"

By kicking the wooden door gate and

breaking a fine wire laid in its bars, Mr.

Burglar kicked himself into jail. His

kick sent in the alarm at 10:45 and at

10:47 he was "pinched." Time, two

minutes.

Searchlights for Farm Tractors

The use of powerful electric search-

lights is a decided advantage in guiding

farm tractors after dusk. Our illustra-

tion shows a typical 45 horsepower trac-

tor thus equipped with a small dynamo

feeding two electric searchlights. These

light up the surroundings when the ma-

chine furnishes power for threshing

machines and the like, or allow it to be

driven with safety at night across fields

and along roads.
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Marking the Center of Population

Some time ago the census department
announced that the population center of

the United States at the time of last

year's census was in the vicinity of

' *'* s
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POLE AND ARC LAMP WHICH MARKS THE
CENTER OF POPULATION

Bloomington, Ind. Last fall more exact

calculations were made public, and with

their aid Prof. W. A. Coggshall, chief

astronomer of Indiana University, lo-

cated the spot on the grounds of a furni-

ture factory in Bloomington, When the

spot had been staked out, the furniture

manufacturer promptly ordered a me-

morial flag pole erected on it, with a suit-

ably inscribed stone base and an artistic

stone seat behind it. The pole is of steel,

70 feet high, and capped with an electric

light which shines high above the city

at night.

A Railway in the Savoy Alps

Winding its way through the Illiez

Valley of the Savoy Alps between Mon-
they and Champery, and affording a

splendid view of their imposing scenery
is one of the most novel railroads ever
constructed. The line is of the combined
adhesion and rack type.

The course of the line is from the

steam railroad station in Monthey
through the village streets, thence over
the tracks of a local steam line until it

reaches a height of 1,258 feet above sea

level. At this point it enters on the first

rack section which is 1.4 miles long.

After a run of 1.6 miles, including the

S3 foot stone viaduct illustrated, Chemed
is reached, at ah elevation of 2,120 feet.

Then follows a section of ordinary con-

struction 1.4 miles long, which ends at a

height of 2,375 feet after passing

through a tunnel 300 feet long. The next
1.6 miles is of ordinary construction, but
is followed by 0.37 mile of rack section

which ends at Val d'Alliez, 2,917 fee*

elevation. The' line then descends some
70 feet in the 0.8 mile to La Cour. The
third and last rack section begins 0.7

mile from Monthey and extends 0.45
mile. The terminal, Champery, is 3,232
feet above the sea.

The standard train on this line ac-

commodates 70 passengers. Each of

the four motors on the motor car,

which hauls one trailer, develops 75
horsepower arid enables the trains to at-

tain a speed of six miles an hour on the

thirteen per cent grade. The motor cars

are about 46 feet long and over seven

feet wide. They are divided into second

and third class compartments with a

central entrance platform.
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GLIMPSES OF A WONDERFUL MOUNTAIN RAILWAY IN THE SAVOY ALPS
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A desert New Mexico has been called

for ages, ever since we got it from Old
Mexico. A desert much of it remains

still. While irrigation has in places re-

claimed tracts as large even as a whole

eastern state— for saying nothing of

Rhode Island, New Mexico could mark
out four complete states as large as Ohio
—still the enormous size of the new
commonwealth always leaves plenty of

room for new projects. A belt of flow-

ing artesian wells has put into cultiva-

tion an area larger than Maryland. But
artesian districts are very sharply limited.

There is a slope-line—usually marking
off the region that is tillable—beyond
which the water will not rise above the

ground and flow.

Now here is where the pump enters.

If the water, though abundant, will not

come clear to the surface, pumps will

raise it the last few feet. And since

pumps cannot be driven at a loss, the

problem of irrigation then comes down
to this ; can we find a power that will

bring up this water cheaply enough to

be paid for by the resulting crop.

Electricity is furnishing such a power
in southeastern New Mexico, and fur-

nishing it on coal brought all the way
from Colorado. From Colorado because,

although New Mexico is said to have un-

limited deposits of coal, somebody is see-

ing to it that very little shall be mined at

present. With the cheaper coal that is

certain to be released in time the only

limit to the amount of land that can be
brought under cultivation is the capacity

of the wells. But the greatness of the

reclamation is not so wonderful as its

quickness.

Just a little more than a year ago a

company of eastern capitalists bought a

section of the old Milne-Bush ranch, or

hacienda, near the town of Roswell. The
land was simply grazing range—prairie

with a little bunch grass on it, dry as a

country road after a month's drought.

The company made a longtime contract

with the local electric people for power.
This contract caused the rebuilding of

the light plant with a capacity which was
doubled, and which could be doubled
again should the demand necessitate it.
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The ultimate capacity of the finished

plant was planned to be not less than

15,000 horsepower.

Then the company began putting down

artesian wells. It obtained a surveyor

and parcelled the wide-flung 12,000 acres

of cattle lands into the small plots de-

manded by an intensive system of farm-

ing—from 40 acres for orchards down

to* ten acres for vegetable raising. It

located the well on the highest point of

each plot, that the water might flow

easily over it all. Over each well it

installed a 20 or 25 horsepower motor,

and direct connected to it, from ten to

45 feet below, was placed a centrifugal

pump. Both were suspended
^

from

steel trusses. A cement lined pit six feet

square was constructed to hold the ma-

chines, and a square cement house a

little bigger covered it all.

It then remained to connect up with the

central plant. Out across the dust

blown "farms"—advanced by this time

from unfenced prairie to fenced prairie

—were built 60 miles of transmission

lines. These were for the larger part

distributing lines, for the lands begin

hardly beyond the city limits. Sixty-six

hundred volts were to be carried on the

primary lines, and 550 on the secondary.

Frozen ground being a rare impediment

in such a latitude, this work could all

be done during the first winter.

With raised ditches built along the

higher sides of each plot, in which the

opening of ga'tes at regular intervals

would allow the water to flow out across

the imperceptible slope of the farm, the

preliminary work of the company was

done. Then it turned on the steam at

the power plant, turned on the current at

the little pumping stations, turned on

the water at the ditch gates, and the

miracle began.

New Mexico soil welcomes water as a

born inebriate his first stein. Plants

spring up and grow at a rate which to

a resident of the colder cloudier states

seems impossible.

Just a walk across the new farms, one

year now since ground was broken, is

enough to convince the most hardened

of doubters. Here, suppose, is a fence

running back at right angles to the road.

On one side lies the prairie, dust-yellow,

as dry and sterile as' it lay a century ago

;

on the other side there fairly bursts on

one's eyes the intense dark green of a

thickly covered alfalfa field. The slender

wires of the fence mark the dividing line

between barrenness and prosperity.

The cost of putting water on the land

is about $2.50 per acre. Rather, this is

the cost of pumping water into the main

PUTTING IN THE PUMPING EQUIPMENT, THE
MOTOR READY FOR WORK AND THE

FIRST VISIBLE RESULTS
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ON THE LEFT IS THE UNBROKEN PRAIRIE, ON THE RIGHT THE BEGINNINGS OF ANORCHARD TO WHICH ELECTRICITY HAS BROUGHT THE WATER

ditch. The wages of a man to distribute
it over the land, through the various
branch channels, will be something less

than $1.00 an acre. Calling the water
cost $3.00 per acre, and allowing a fair

amount for first seeding, one needs only
to be told that the average crop of eight
tons will bring $10,00 a ton, or $80.00
an acre, to see that these men are not
farming for their health alone. They
are men who are just a little ahead of
the procession because they are applying
what others only theorize about.

Indeed the farmers on this property
are of a most surprising sort. One
would look a long time for a specimen
with the traditional chin whiskers and
hickory shirt. One farm was pointed
out which is operated by a young
graduate of Yale. Another is being run
by a leave-of-absence clergyman from
one of the largest churches of Chicago.
The kind of men by whom southern
California was reclaimed from similar
aridness 30 years ago are beginning to
see something in the deserts of New
Mexico. They are men of long vision,
young capitalists usually who want a

place to work where their money will

work too, and where at the same time
they can enjoy the maximum of outdoor
life. Many of them seem to think they
have found it in a place where they can
bring to their aid the marvels of

*

elec-

tricity.

Lighting Underground Stables

A stable without windows and yet
with ample light and good ventilation is

that of the Continental No. 1 mine of
the H. C. Frick Coke Company. Most
of the hauling in this mine is done by
electric trolley cars, but for a small part
of the work horses are still used. As
these horses are accustomed to working
in the dark, nothing would be gained by
bringing them into the open when not at

work, provided that proper food and
ventilation can be given them in under-
ground stables.

This has been done by making one part
of the mine into a stable lined with con-
crete and steel, with a brick floor sloping
to a drain. Incandescent lamps strung
alon^ the rafters light this and also the
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adjoining stall in which

the horses are washed off

with a hose when they

come from their work

covered with coal dust.

The good supply of fresh

air for which the mine

is noted, makes thr a

well ventilated stable in

spite of the absence of

windows. However, the

horses are unaccustomed

to bright light and would

have been badly scared

by a flashlight, hence

this is the reason our

picture had to be taken

when they were not in

the stable. AN UNDERGROUND STABLE WHERE THE HORSES KNOW ONLY

ELECTRIC LIGHT

Selling Electric Current

"By Weight"

A novel electric light meter, which

might almost be said to sell current "by

weight," is being built by a Montreal

concern. It is designed for customers'

A NOVEL ELECTRIC LIGHT METER

circuits which are on the flat rate system,

but from which current must not be

taken above a certain maximum.

At the left in the picture are two cans

containing mercury. A U-shaped piece

of iron floats in the mercury with one leg

of the U in each can. This member closes

the circuit to the customer's lights. It is

connected by a chain to a balanced arm.

The right end of this arm is connected by

a chain to the plunger in a solenoid coil,

the current on its way to the lamps pass-

ing through this coil. There are also

regulating weights on the balanced arm.

As current passes through the coil, by

a well known principle of electricity, a

pull is exerted on the plunger. This

pull is directly proportional to the amount

of current flowing. Therefore, if the

maximum number of amperes which the

customer is allowed to use, is say, ten

amperes, the weights are adjusted so

that ten amperes will just pull down the

plunger and lift the U out of the mer-

cury and break the circuit. The U im-

mediately falls back and closes the circuit

"again. Thus, when the customer starts

to use more current than the allowed

maximum, all the lights are set winking

which continues until a light is turned

off, bringing the current down withm the

limit.

A five per cent increase of voltage

above normal changes the candlepower

of a carbon lamp by 30 per cent; of a

tungsten lamp by 20 per cent.
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DAM NO. 1 AT MAMMOTH SPRING

Story of an Ozark Spring
By GRACE T. HADLEY

For countless years I was merely a

drinking place for the deer. The old set-

tlers in the foothills of the Ozarks called

me Head of the River. I am big enough
to be the head of Spring River, for I am
the largest spring in the world, so I was
finally christened Mammoth Spring. My
surface area is eighteen acres, as big as

ten city blocks. My origin is still some-
thing of a mystery. My source is in sub-
terranean waters. My depth has been
sounded 96 feet with an anvil and then
the force of the rushing, underground
current was so strong, the plummet could
go no further. I deliver 500,000 gallons
of pure, cold water per minute and I

never go dry. My flow of water is uni-

formly regular and constant.

In the early days old man Deadrick
retarded my flow with a four foot ob-

struction which he called a dam, in order

'

to get a little fall to grind a grist of corn.

He put up a wooden structure called

Deadrick's Mill, which was very quaint
and old fashioned. This was in 1867,
and for fifteen years all the work I did

was to grind a grist of corn now and
then. In 1876 something very important
happened. The Kansas City, Ft. Scott

& Memphis railroad came through. It

passed quite near me. My, but I was
scared when the first locomotive came
puffing along. It seemed so strong, so

powerful, and I seemed almost insig-

nificant beside it. I felt strange stirrings

within my inmost depths. I was a big
spring and I wanted to do big things.

In 1881 the Mammoth Spring Im-
provement and Water Power Company
purchased me. They built a dam of cut
stone across my outlet and planned a lit-

tle city. I now began to prove what I

could do, and I promptly developed 800
horsepower, a portion of which was used
to run a cotton mill. In the following
year the Mammoth Spring flour mill was
erected with a capacity of 500 barrels

daily. I was quite puffed up and I was
stimulated to do more, and sure enough,
bigger things were in store for me. In

1896 an eight foot dam was built farther

down stream and below the first dam.
This second dam was a plain wooden
structure, but power was developed by
this dam sufficient to light up the village.

This was all A. C. stuff and so satis-

factory that I was soon called upon to

illuminate a town in a sister state

—

Thayer, Missouri.

In 1907 E. C. Belamy took charge of
me. He was my Opportunity. Yes, I

think he is related to the famous Mr.
Bellamy who wrote "Looking Back-
ward," but this Mr. Bellamy is always
looking forward. He is brisk, energetic
and a ceaseless worker. Moreover, he
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AT THE U. S. FISH CULTURE STATION

has ideas ; better still, he has the faculty

of putting these icleas into practical oper-

ation. He says there is nothing in that

old adage, "The mill will never grind

with the water that is passed," for he

found out from actual measurement that

the fall of Spring River is 10.4 feet per

mile for the first sixteen miles down

stream. So he got an idea of building a

new dam below number two, a real

modern dam of reinforced concrete to

develop enough power to be transmitted

to distant points. Mr. Frank F. Hill, of

Memphis, furnished the means to build

this dam and install the necessary hydro-

electric equipment. Does that look like

a new and unfamiliar word? Well, it is

the keynote to all future development

along electrical lines in the rural districts.

This dam was begun in 1908 and is now

completed. It is 610 feet long with a

24 foot head and a net working head of

nineteen feet and six inches. It has

LefTel waterwheels belted to Westing-

house generators, 500 kilowatts in two

units which admit of constant service.

This dam is so constructed that there is

space for increased installation when the

power is needed. Now,, the first dam de-

veloped 800 horsepower, the second 600

horsepower, the third 1,200 horsepower,

a total of 2,600 horsepower. Mr. Bellamy

says that the possibilities of power in

Spring River are practically unlimited,

as he can build a dam every two miles

and get a 20 foot eight inch head, until

he has 20,000 horsepower at his com-

mand. You see he has taken me into his

confidence and has told me what he ex-

pects me to do, and I never fail him, so

we work together in perfect harmony.

Now I will tell you what I am going to

do for the 'Frisco Lines at Thayer, Mo.

This town is just over the state line

about two miles distant. I expect to

pump water for engines into tanks, and

to do a lot of work in the 'Frisco shops

at Thayer, such as driving drills and

riveters ; but best of all, I shall operate

the electric block signals between Thayer,

Mo., and Black Rock, Ark. I shall do

some very important work on the opera-

tion of a generator set to charge batteries

for the purpos: of dispatching trains by

telephone at Thayer.

I am already lighting the town of

Mammoth Spring and pumping water by

means of hydraulic rams into homes and

hotels. I supply 1,200 gallons of pure

spring water to the United States Fish

Commission, which has a station just

across the track.

Beyond doubt I will furnish power to

be transmitted into Howell County, Mis-

souri, as far north as West Plains, the

county seat, and a thriving town of 3,800

inhabitants. I expect to light up Kosh-

konong, Mo., in Oregon County, and do

a lot of work for the farmers along the

way. Howell and Oregon counties are

the prize winning fruit counties of Mis-

souri. At Koshkonong Mr. W. C. Payn-

ter has a display of products that he has

raised on his model farm, and it is truly
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wonderful what can be raised in this
region.

At Brandsville, Mo., is that interest-
ing Swiss colony, secured through the
efforts of W. R. Haight, who is develop-
ing a model farm and peach orchard. I

expect to furnish power to Mr. Haight
for heating, lighting and farming pur-
poses. Not far away ij the ioo acre tract
which Governor Hadley purchased, and
where his peach orchard is being devel-
oped.

Now you can easily see how much
work I expect to do for these farmers
when Mr. Bellamy gets his transmission
lines through Howell County, Mo., as
far north as West Plains.

the service or the probable traffic which
the system will be called upon to carry.

A City of a Million Without
Telephones

Constantinople is a city estimated to
contain about 1,000,000 inhabitants, half
of which are non-Moslem races—Greeks,
Armenians and Jews. But as yet no tele-

phone service exists. Think of it, one
million people with only the most primi-
tive means of communication ! American
industry has, however, scored a success
by having secured, with English and
French colleagues, a concession for fur-
nishing telephone service to the city.

A staff of engineers (British) has
already arrived at Constantinople and is

actively engaged on the preparation of
the plans. The work the engineers have
in hand is one of many difficulties, as
Constantinople is one of the most
peculiarly situated of all European
capitals. The city is divided by the
Bosphorus, which is deep and has vari-
able currents

; moreover, it is extensively
used as an anchorage. The European
center is again divided by the Golden
Horn, over which there is no permanent
bridge. In all parts of the city the streets
are extremely narrow, winding and ill-

paved, and many of them are precipitous
hills. As no telephone service yet exists
in Turkey, there are no available data
whereby to gauge the probable use of

A Novel Lightning Arrester

There are few lightning arresters
which are as simple as the one used by
an electric railway and power company
in Virginia. They have a 2,200 volt
alternating current transmission line run-

LIGHTNING ARRESTER OF BARBED WIRE

ning along their road which furnishes
current for lighting purposes to private
parties in the suburbs. In protecting this
line from lightning they have strung an
ordinary barbed wire, such as is used for
fences, on insulators on the extreme tops
of the poles, running parallel with the
line wires, as shown in the illustration.
This barbed wire is then grounded at
every other pole. The numerous sharp
points on the wire act the same as those
on a lightning rod, and gradually "draw
off'

:

the static in the atmosphere all

along the line. There can be no question
as to the efficiency of this method, be-
cause the line wires have never been
bothered with lightning since this barbed
wire "fence" has been put up to keep
out undesirable charges of electricity.
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An Automatic Cider Salesman

The average man enjoys getting a lit-

tle more than he pays for. While per-

fectly willing to pay a fair price for what

he buys, he likes to receive a bonus-

some unearned increment to make him

feel that he is getting something of a

bargain.

In catering to this trait of human

nature, many a coin operated device has

been equipped with a music box which

plays a tune when the coin is dropped.

the music being offered in addition ^to

what the machine delivers as value for

the coin. The latest of these musical

slot machines is an automatic cask m
which the coin does triple duty. On

dropping it into the slot in one end of

the cask, the faucet automatically fills

the glass and a motor driven phonograph

Mirror Assists Motorman

A clever adaptation of the mirror to

prevent accidents and assist the street

car motorman is here illustrated. The

AUTOMATIC CIDER SALESMAN

within the barrel reproduces a "good fel-

low"' song, while a lamp lights up the gob-

let which the figure on the cask is hold-

ing aloft.

When the tune has been played clear

through the light goes out automatically

;

but as long as it is burning, additional

coins may be used in filling other glasses

without interrupting the tune. The ap-

paratus takes its current supply through

a flexible cord connected to an ordinary

lamp socket.

MOTORMAN'S MIRROR

mirror in a strong metal frame is at-

tached to the front corner of the car

at such an angle that the motorman can

see passengers boarding and getting off

the car.

A Telephone Drama

William C. De Milk's new play, "The

Woman/ 5 which is to be produced in

Washington by David Belasco on Easter

Monday, has for its heroine a telephone

girl, and the object of the play is to show

how the telephone dominates the desti-

nies of modern men and women. Wanda

Kelly outlines the theme of the play

thus": "One of the big central telephone

stations is the world, all boiled down

and spread out on the switchboard, and

light there on that board thousands of

people are meeting, their thoughts are

crossing each other, and the Hello Girl

is perched on top of a high mountain

looking at them. That's the real world

—what people are thinking—and it's all

on the board, good and bad, winners

and losers, rich and poor, all mixed up to-

gether, all going on at once, and the op-

erator is a sort of Fate who sees that

the right people get each other, and—

like Fate—she has to let them work out

their own affairs."

M



Wireless Men Who Live on
Tatoosh Island

THE STATION ON TATOOSH ISLAND

At the western entrance of the Juan
De Fuca straits, off Cape Flattery, Wash-
ington, is eighteen acres of volcanic rock
known as Tatoosh Island. This island is

a government reservation and is the most
westerly point in the United States

proper. The inhabitants of the island

are government employees and their fam-
ilies, totaling 23. The twelve male inhab-

itants represent the working force of the

lighthouse establishment, the U. S.

Weather Bureau and the U. S. Navy
wireless station.

The island itself is quite curious as it

appears to have been thrown up a molten
mass from the sea and suddenly cooled.

The constant washing and beating of
heavy seas have cut deep caves and fis-

sures into its very heart. One cave or
•tunnel penetrates the island through and
through, and in very rough weather huge
seas wash in with a force that shakes the

entire island and its buildings.

The wireless station on Tatoosh is one
of the principal and most efficient Navy
stations on the west coast, being the wire-
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less connecting link between Alaska and

the United States.

Every day at 8 a. m., 12 noon and 6

p. m., weather and shipping reports are

sent The weather report gives the cloud

conditions, wind velocity and direction,

barometer and temperature readings. The

shipping report gives the vessels passing

in the straits bound for Sound ports and

outbound for coast or foreign ports.

Hydrographic information is kept on file

and sent to ships on request.

With a few exceptions all Navy wire-

less stations handle commercial messages

under the following conditions :
that no

commercial station is able to do the

work ; that no expense is incurred by the

government thereby: that the handling

of commercial messages shall not inter-

fere with government business.

It might give some idea how these

affect the Navy stations when it is said

that 85 per cent of the business handled

at Tatoosh station is for commercial com-

panies. Of course the stations are ot

considerable aid to navigation.

Navy wireless stations are required to

work in harmony with other stations;

particularly they should set good exam-

ples in regard to prompt dispatch of busi-

ness on hand, and forbearance when

communications with which they would

interfere are going on among other sta-

tions. Government messages are handled

during the first half of each hour and

commercial messages during the second

half as far as practicable, having due re-

gard for any schedules in force.

Messages are sent and received from a

concrete, sound proof room that adjoins

the living bungalow. Inside this room no

fog signals or other sounds can interfere

with the receiving. The station force

consists of five Navy electricians who are

qualified wireless men and operators., and

a cook. One man is on duty with re-

ceiving phones on at all times waiting for

a call. The station work is divided up

between the men so that each one has his

part to look after and keep in order.

One sending set is of five kilowatts

capacity and is used for distances up to

600 miles. In addition there is a giant

set of fifteen kilowatts capacity, requiring

a fifteen horsepower gasoline engine to

run it which is used for long distance

work.

Summer visitors to the island usually

think Tatoosh would be an awful place

in which to live during the winter. But

it is doubtful if any of the wireless men

would care to leave: they have every-

thing for comfort. The living quarters

or bungalow is as comfortable and mod-

ern as one could wish for. The men off

duty can fish, hunt on the main land, or

plav a game of ball or tennis. The win-

ter' nights are spent playing cards and

other games. Last winter the men had

a chess tournament that lasted several

months. The wireless station is well sup-

plied with musical talent, and instruments

from a piano down to a harmonica.
^

Of

course the orchestra meets quite often,

much to the displeasure of the man on

watch and the man who is trying to get a

little sleep before the mid-watch. Meals

are the most important event each day.

and no expense is spared to make them

first-class. The boys have their own vege-

table garden and raise all kinds of fancy

vegetables. They have their chicken

ranch, so they will be sure the breakfast

eggs are fresh. All holidays and Sun-

days are celebrated with a big chicken

dinner.

Unusual Post Office Sign

Probablv the only post office in the

United States to boast of an electric sign

is the reinstated post office at Xew Deca-

tur, Ala. Recently the post offices in the

two Decaturs were consolidated by order

of the Post Office Department. The peo-

ple of Xew Decatur strenuously objected

to this, with the result that the order

from Washington was rescinded. In

honor of the restoration the people of

Xew Decatur installed a sign reading

"New Decatur Post Office,. Alabama."



Experiments in Radio-activity
By FELIX J. KOCH

Some recent experiments with radium
salts and other radio-active substances,
designed or modified by M. Daune, Mme!
Curie's assistant, at Sorbonne, the great
Paris University, are interesting even to
the layman. The four about to be des-

FIG. 1. DEMONSTRATING THE CONDUCTIVITY
OF AIR UNDER THE INFLUENCE OF RADIUM

cribed illustrate but a few of the many
properties of this wonderful element.

Air is, under ordinary conditions, al-

most a perfect insulator, yet in the pres-
ence of radium rays it will conduct elec-

tricity fairly well. In Fig. i an experi-
menter is demonstrating this fact, em-
ploying a spark coil and what is known
as a Geissler tube. The spark gap of the
coil is not used in the ordinary way. A
wire is connected from one pole of the
gap to one terminal of the Geissler tube.
The other terminal of the tube, at the
right, is connected to one of the balls of
a secondary spark gap which is adjust-
able. The other terminal of the second-
ary gap is connected to the second ter-

minal of the main gap. Then the coil is

set in operation. When the balls of the
secondary gap are moved sufficiently

close to each other for sparks to jump

across, the tube lights up with its char-
acteristic weird glow, showing that there
is a passage of current through it. When
the balls are drawn apart, however, so
that no spark passes, the tube ceases to
glow. Now the experimenter brings a
little tube containing some radium salts
near to the secondary spark gap. In-
stantly the sparks begin to jump across
once more, and the Geissler tube lights
up.^ This shows beyond doubt that the
radium rays have affected the air in the
gap to cause it to become the conductor
of an electric discharge.

The apparatus for the study of the
radio-activity of mineral waters is shown
in Fig. 2. It is composed of an electro-
scope surmounted by a glass cylinder,
which contains a central electrode con-
nected with the rod of the electroscope.

FIG. 2. TESTING MINERAL WATER FOR THE
PRESENCE OF RADIUM EMANATIONS

The latter contains two gold leaves
which have previously been given a
static charge and repel each other due
to this charge, until they hang at a widely
divergent angle. The gas dissolved in
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the mineral water con-

tained in the large

bottle is expelled by a

current of air which

is forced through the

container by com-

pressing a rubber

bulb. The gas trav-

erses drying tubes

containing sulphuric

acid and phosphoric

anhydride, and then

enters the tube that

surmounts the elec-

troscope. If the gas

possesses radio-active

properties due to the

presence of radium

emanation it will con-

duct electricity and

carry away the charge

until the leaves fall

together again, the

electroscope being dis-

charged.

In the laboratory of

the De Lisle estab-

lishment at Nogent is

a remarkable appa-

ratus for the demon-

stration of the evolution of heat by

radium. This apparatus, Fig. 3, con-

sists of a very sensitive thermometer,

the bulb of which is hollow and sur-

rounds a thin walled glass tube which

is prolonged beyond the bulb opposite

the stem. The thermometer is in-

closed in a wide glass tube which is

exhausted of air to a "Crookes vacuum,"

and is sealed around, but not over the

end of the little tube that penetrates the

thermometer bulb. If a bit of radium is

introduced into this little tube and pushed

up into the bulb, the heat evolved by the

radium will cause the mercury to expand.

The vacuum between the thermometer

and the outer tube almost prevents loss

of heat by direct thermal radiation from

the thermometer itself, but a certain

quantity of heat is conducted from the

thermometer by the walls of the outer

vessel, and thence radiated or conducted

away.' The rate of this loss of heat in-

creases with the elevation of temperature

and when it becomes equal to the con-

stant flow of heat received from the

radium the end of the column of mercury

ceases to advance. One decigramme

(1.4 grains) of radium produces a move-

ment of about four inches, and if the in-

FIG. 3. DEVICE TO
SHOW EVOLU-
TION OF HEAT
BY RADIUM

FIG. 4. 'PERPETUAL MOTION" MACHINE—SO
CALLED

strument is standardized it may be used

as a calorimeter for the measurement of

the heat evolved by radium.

The most curious of M. Daune's de-

vices seems at first sight to produce per-

petual motion. It does not in reality do

this, for the energy of a quantity of

radium must eventually "run down.

The apparatus, Fig. 4, consists of a glass

o-lobe containing a small axial glass tube,
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closed at the bottom and open to the
outer air at the top, which is fused to

the wall of the globe. The lower part of
the tube is surrounded by a tube of brass
which rests on an insulating post of
quartz, supported by a brass rod below.
The brass tube bears a gold leaf which
forms an electroscope.

If a Crookes vacuum is produced in

the globe, and a little tube containing
radium is dropped into the open mouth
of the central tube, the negative rays

emitted by the radium traverse the two
thin glass tubes and communicate their

charge to the enveloping brass tube. The
gold leaf diverges until it touches a plat-

inum wire connected to earth, which dis-

charges it and the brass tube to which it

is attached. But a new negative charge
at once begins to accumulate and when it

has attained a certain value the gold leaf

again touches the platinum wire and a

second discharge takes place. These al-

ternate charges and discharges and to-

and-fro movements of the gold leaf are

repeated indefinitely under the influence

of a very small quantity of radium.

Stereopticon with Mirror Reflector

Stereopticon views thrown on screens
which can be seen from the street are al-

ways popular with those who are out
after dark, not only because of the pic-

tures, but also because people like to see

something going on. So true is this lat-

ter trait that in cases where the lantern
is placed in a window on the opposite
side of the street, part of the crowd usu-
ally watches the man at the lantern.

But what if the buildings on the other
side of the street are dark and have their

shades drawn so that the lantern can not
be there ? Then the puzzling question as

to the whereabouts of the lantern may
interest the spectators all the more and
may add to the advertising value of the
pictures. The explanation lies in having
the lantern in the same building directly
over the screen, the light being reflected
by a mirror supported out over the side-

STEREOPTICON WITH MIRROR REFLECTOR

walk. If a projection in the building
hides the lantern from ready view, the
effect is all the more mystifying, and by
keeping the mirror bright the pictures
can be shown quite clearly.

Army Drinking Water Sterilized by
Ultra-Violet Rays

Drinking water for the regular army
will be sterilized by electricity as a result
of experiments by the tropical board of
the Medical Corps. Like many other
valuable discoveries which have been
made by army medical officers, this lat-

est system of treating drinking water is

apt to be adopted in civil life.

Strange as it may seem, drinking water
can be purified more cheaply by electric-

ity than by the universal method of boil-
ing. At the same time the "live" taste
of drinking water will be retained. All
the microbes and death dealing animal-
culae, according to the report of the trop-
ical board, can be destroyed by a single
flash of the rays from an electric bulb.
These rays are known technically as

"ultra-violet" rays. The board has been
experimenting in the Philippines with
ultra-violet rays for over a year. In the



POPULAR ELECTRICITY 817

islands more soldiers have been killed

by impure drinking water than by Fili-

pinos' bullets. It has been found almost

impossible to induce the soldiers to boil

their drinking water, and they have too

often preferred to take chances of im-

purities of the surface water in the

islands rather than drink the flat boiled

liquid.

At last the Medical Corps officers be-

lieve that they have solved this impor-

tant problem for the army serving in

tropical stations. The work of produc-

ing ultra-violet rays will be a very simple

one at the- posts, most of which have

electrical plants. For troops in the field

it is proposed to furnish a small gasoline

engine to run a miniature electric plant.

Clever Trick Shooting

The only apparent limitation to
_

the

range of extraordinary firing positions

assumed by stage marks-

men is that of keeping

the trigger in reach of

the hand. Now a west-

ern professional has

gone a step farther by

letting electricity do this

reaching while he man-

ipulates the rifle and

does accurate firing with

it when no part of it is

even within arm's length

of him ; as, for instance,

when he has the gun

balanced on the top of a

notched broom stick. For

this purpose, he has a

magnet (taken from an

annunciator) fastened to the stock of a

rifle with the ends of the magnet cores

near those of a piece of soft iron riveted

to the trigger. Then a flexible cord run-

ning to a pocket battery and a pear-

shaped pushbutton held in his hand com-

pleted the outfit. Of course, the mechan-

ism on the rifle had to be so placed that

the motion of the trigger armature would

not disturb the normal balance of the

gun when poised on the stick. Then all

the performer had to do was carefully

to note the direction and tilt of the rifle

so as to press the button at the right

moment. By standing, kneeling and ly-

ing on the floor at a distance of about

20 feet, he was able to hit three bulls-

eves at different heights.

Locomotive Electric Headlights

The decided advantages of an electric

headlight are now so well established

that the eventual replacement of all oil

headlights is practically a certainty.

There are today in the United States

about 60,000 steam locomotives, of which

about 15,000 or one-fourth, are equipped

with electric headlights. Several large

railways which have hitherto shunned

electric headlights or used it only on

their fast trains, are now experimenting

with a view to adopting it for all their

locomotives. In making this mvestiga-

CLEVER TRICK SHOOTING

tion they consider not only the turbo-

generator arc headlight with reflector,

which is the type almost exclusively used

so far, but also the arc lamp with a bull's

eye lens and no reflector and the incan-

descent lamp operated by storage bat-

teries. The double base incandescent

lamp with two filaments arranged in

parallel in the same bulb is especially

adapted to the latter type.



Uncle Sam's Experiments in Electro-culture
By WALDON FAWCETT

To test the practical value of elec-

tricity as a stimulus to plant growth is

the object of interesting experiments
just undertaken by the United States

Department of Agriculture. The gov-
ernment experts are anxious to ascertain

to what extent the magic current may be
made to serve as a substitute for sun-

light and these investigations may pos-
sibly point the way to means whereby
the farmers and gardeners of the future

may be made in a measure independent
of climate. The scene of this unique
line of research is Uncle Sam's greatest

agricultural experiment farm, at Arling-

ton, Virginia—across the Potomac from
the city of Washington, D. C.—and it is

expected that the investigation will oc-

cupy a period of many months.
Not the least important factor in

making this American enterprise dis-

tinctive, is the determination of the

Federal scientists to carry on all their

experiments under conditions that closely

approximate those which govern the

average farmer or truck gardener in his

everyday operations. On the other hand
many of the experiments carried out
abroad in the past have been confined

mainly to laboratory work or have been
restricted to cultivation under glass or
in greenhouses where conditions are

more or less abnormal. To be sure, it

is not the thought of Dr. Lyman J.
Briggs of the Bureau of Plant Industry,

who is in charge of the present experi-

ments for the Department of Agricul-

ture, that any present day farmer would
at this juncture be justified in duplicating

the governmental installation. That
would necessitate an investment of $600
to $800 on what is, as yet, an uncertainty.

At the same time it is realized that the
value of any findings that may follow the

government experiments will be greatly

enhanced if this applying of the spur to

Nature has been done under the normal,
outdoor conditions of an ordinary agri-

cultural community.
In another and even more important

respect does the American project differ

from most of the attempts at "electric

farming" abroad. The vast majority of
the experiments on the other side of the

Atlantic have sought to promote plant

growth by means of electric light. The
"electrically grown" strawberries which
were the pride of Sir William Siemens
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were brought to perfection under the

rays of an electric arc light and the ex-

periments that continued for 'six months

in Paris at a later date were on the same

basis. Yet later there were similar ex-

periments with market garden plants at

Cornell University, the progress and

yield of the lettuce, radishes, beets, etc.,

that were cultivated with electric light

as a supplement to sunlight being com-

pared with those grown in an adjacent

compartment, not thus lighted.

The present effort of Dr. Briggs and

his associates involves no use whatever

of electric illumination but concerns

itself with an attempt to stimulate plant

growth by means of electricity when ap-

plied in the form of static current to soil

and air. This is a branch of investiga-

tion which may be said to be yet in its

infancy although , it has been clearly

established that plants are very suscepti-

ble to such influence. Indeed, the in-

fluence of electric discharges is seemingly

proven by the flourishing development of

plants in the Arctic regions (until cut

down by frost) where the sunlight is

weak but where the atmosphere
^

is

naturally highly charged with electricity.

In other words the theory of the

scientists who have faith in this innova-

tion is that high tension electricity sup-

plied to the air above plants simply

amplifies the natural atmospheric elec-

trification.

The tract at the Arlington experiment

farm which at the outset is being de-

voted to this initial venture in electro-

culture has an area of one and one-half

acres and this is apportioned in fourteen

plots, each containing a little more than

one-tenth of an acre. Seven of these

beds are subject to the electrical influence

while the other seven are not and they

are so arranged that adjoining each plot

upon which the magic current is brought

to bear is a "check portion" of like area

and physical characteristics which is de-

void of electrical aid. The entire area

is in the same crop, a selected grade of

wheat, so that the experts can gauge

accurately the impetus imparted to the

plant growth by the electricity whereas

the subdivision of the tract will, through

the comparison of yields, enable the

scientists to discount the minor dif-

ferences due to soil, etc., which are

sometimes manifest in the products of

cultivated tracts lying side by side.

For distributing the high tension cur-

rent to the area under observation there

is a network of wires supported on poles

and embracing the entire area in its

meshes. To a person having any knowl-
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edge of ordinary electrical installations

this system of overhead discharge wires

must indeed appear a novelty by reason

of the rather startling contrasts. For
instance we see the galvanized iron wire
carried by elaborate high tension insula-

tors of the pattern usually employed only

on high power transmission lines and
these insulators are supported on very
slender poles—the unusual combination
being emphasized in its effect by the

fact that these poles are only about seven
feet in height. The poles are placed

about two rods apart and each span of
the heavy wire is crossed by six lines

of finer wire, the effect being, of course,

to provide what might be denominated
a rather close mesh in this network of
electric wires.

At one corner of the cultivated tract

is located a small wooden building which
might be dubbed the power house of this

electric farm and near at hand is the

point where the network of overhead
wires is connected with the source of
electricity at a potential of 100,000 volts.

Dr. Briggs who is conducting the

American invasion of this interesting

field has not been under the necessity of
generating current at Arlington farm,
having the benefit of commercial current
supplied by the company operating an
interurban trolley line. After exhaustive
experiment he equipped his little

plant with apparatus that is identical

save in minor details with the regulation
models provided for the most powerful
X-Ray work in hospitals, etc. Elec-

tricity in its new function, supplementary
to sunlight, is destined for use, pre-

sumably, only during the autumn, win-
ter and spring when there is a deficiency

of this natural heat. At the government
farm on the Potomac it is not contem-
plated that the current will be on for

more than eight hours out of the 24,

and the plan is to apply the electricity

during the late afternoon and early

morning and to shut off the current at

mid-day.

Doorway Indicator for Freight
Stations

The Berlin Administration of Royal
Railways recently ordered an electrical

signaling plant to be installed at one of
its busiest freight stations to designate
the entrance ways which might be open
at any particular moment for the passage

DOORWAY INDICATOR AT A BERLIN FREIGHT
STATION

of trucks, saving much delay and con-
fusion.

A signaling device was constructed in
the form of an iron lattice pole about
20 feet in height carrying at its top
a casing for receiving a set of transpar-
ent figures. Each figure was constituted
by a sheet metal box, containing in its

interior the socket of a 50 candle-
power metal filament lamp and covered
on both sides with red glass panes. An
iron structure combined these figure

boxes into a compact system.

As the loadway is extremely extensive,

while the warehouse comprises as many
as 27 openings, two such signaling poles
were installed.

As soon as a warehouse opening has
become disengaged for receiving goods,
the corresponding lamp is lighted by an
ordinary contact switch located inside be-
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side the door, thus causing the number of

the door immediately to appear in the

transparent case. Comprehensive tests

have shown luminous figures of red color

to be equally suitable by day and night.

Any figure can be read from both sides,

thus allowing the driver after passing the

pole to make sure of the correctness of

his reading.

Sir William H. Preece Opening the

Olympia Exhibition

Standing in the midst of a display

demonstrating the progress rnade^ in

electricity and surrounded by scientists,

engineers of the day and exhibitors, Sir

William Henry Preece opened the 191

1

Olympia Electrical Exhibition in Eng-

land, September last.
<

*

This venerable man who has given 60

well-spent years to scientific work and

research, was honored by being chosen

president of the Exhibition, the opening

of which he attended in opposition to the

advice of his physician.

In his address he referred to the fact

that on January 1, 1912, he would cele-

brate his sixtieth anniversary as an en-

gineer—30 years in private work and 30

years in the service of the State; that

during his life time he had witnessed the

berth of many things in industrial elec-

tricity and had taken an active part with

reference to many of them. Following

the address three cheers were given for

Sir William and the Exhibition was open

to the public.
.

Sir William Preece was born in Wales,*

February 15, 1834. His school training

was obtained in King's College, London.

His first practical experience he soughi

in the telegraph field, entering the post-

office service in 1870, where he became

22 years later the State's chief electri-

cian, his work extending to the Colonies.

SIR WILLIAM H. PREECE OPENING THE OLYMPIA EXHIBITION
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His wide experience and research
work have made him a writer of many
important papers on submarine teleg-
raphy and telephony and with Sive-
wright he brought out a 'Text Book of
Telegraphy." Two of his contributions
to^ engineering literature published in
this country are "Incandescent Lamps
and the Grading of Voltages" and "Sig-
naling Through Space Without Wires."
His ''Recreations— Yachting and

Shooting" point to his diversions.

Besides having conferred upon him
the title of LL. D., he is a Fellow of the
Royal Society and a member of many
clubs and associations. He served with
special distinction as president of the
British Institution of Civil Engineers.

Night Blooming Cereus Photo-
graphed by Electric Light

It will be noticed that all parts of the
accompanying photograph, with the ex-
ception of the opening flowers, are
sharp and clear, the flowers only show-
ing a fuzzy, blurred appearance. Dur-

ing an exposure of 30 minutes under
a strong electric light the buds slowly
unfolded. A double motion was ob-
served at this time as the flowers turned
away from the strong light. One little

bud, indicated by the arrow, refused to
open, but on the following night, under
the starlit sky, developed into a large and
beautiful flower. A. D. Dart.

Rats Trained to Thread Wires in

Conduits

Because the system of jointed rods and
pulleys for drawing wires through con-
duits is slow, unsatisfactory and often
a failure, the foreman of the San Diego,
California, Gas and Electric Company,
so the story goes, has trained four
large rats, which he got from aboard
ship to do the work. He taught the rats
to crawl through stove-pipe in response
to his whistling and always rewarded
them with pieces of cheese.

A short time ago he tried them out in
the city conduits with light strings fas-
tened to their tails, and the scheme
worked admirably. The string was tied
to the wire and the wire promptly drawn
through the long stretch of vitrified pipe.

UNIQUE PHOTOGRAPH BY ELECTRIC LIGHT

Portable Electric Sign

The first portable electric sign dis-

played in St. Louis and perhaps in the
United States was carried through St.

Louis streets Tuesday evening by one of
the big automobiles used by the circula-
tion department of the St. Louis Times.
The letters T-I-M-E-S were spelled out
in tiny electric globes arranged on a
three foot signboard and lighted by a
storage battery.

Advertising men, electric sign experts
and novelty men from all over the city
called at the Times office to see the inno-
vation. Pedestrians on down-town streets
turned to get a good look as the big auto-
mobile carrying the blazing sign rolled
along.
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Royal Quarters on the Durbar Ship

For the first time in history the King

and Oueen of England are visiting the

far away colony of the British Empire,

India.

In accordance with the custom long

followed in India in great governmental

events their visit is the occasion of the

ceremonial, the Durbar, in this case pro-

claiming them Emperor and Empress of

India.

The vovage of King George and

Queen Mary was made on the ocean

liner Medina, in which special apart-

In connection with the electric light

ing, reading lamps were also provided,

the Queen, by her special request, having

a bookcase at the head of her bed, upon

which was an adjustable electric readin

lamp.
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TYPE OF ELECTRIC HEATER USED IN THE

ROYAL SUITE ON BOARD THE MEDINA

meats were fitted up for their use, and

electricity in a large measure contributed

to the convenience and comfort of the

roval party.

Because of the decided advantage over

steam as well as the ease of control

electric heaters of the type shown were

installed in their Majesties' suites. The

heater, manufactured by an English firm,

is made open at its lower front portion

to give the cheery glow and real heat of

an open fireplace, while the metal work

is richlv finished in oxidized silver.

THE ELECTRIC INDICATOR BOARD SHOWS
THE LARGE NUMBER OF PEOPLE

IN THE ROYAL PARTY

To facilitate the calling of any of the

officials or attendants of the party to the

royal quarters, an electric bell indicator

board with names and numbers was in-

stalled in the office. The furnishings,

heating and lighting throughout were

made to conform to the wishes of. the

King and Queen.

Electricity Reduces Copper Produc-

tion Cost

The copper mines of Butte, Mont., are

today producing copper cheaper than at

any time in their history. This has been

brought about by the introduction of

many economies in operation.

Compressed air in the hoisting opera-

tions, electricity being the power em-

ployed, has made a material reduction in

costs, while electric haulage under-

ground and the substitution of electric

power for steam in the operation of the

pumps has effected other economies. The

saving effected in this way, as against

steam has been placed by local authori-

ties at 35 per cent.
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ELECTRICITY IN A CHINESE NOODLE FACTORY

Order a dish of "chicken chow mein/'
which will cost about six times "two
bits*' at the average Chicago chop sooy
restaurant, and note the long, stringy
fried threads of dough. "Chow mein"
signifies "fried noodles," and the thready
things are Chinese tgg noodles which
enter into the preparation of a score and
more Chinese dishes.

Close upon the border of Chicago's
Chinatown is a noodle factory, operated

by electric power, lighted by electric

lights and run by Chinese.

Contrary to the general belief that
these people do not take kindly to being
photographed, the accompanying pictures
were made while the factory was in

operation.

The flour, eggs and water are prepared
for the mixer which turns out the dough
in a mass. This dough is then taken to
the rolling machine, where it is fed back

VIEWS IN AN ELECTRICALLY OPERATED CHINESE NOODLE FACTORY
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and forth between two rollers which are

set closer and closer together until the

mass of dough becomes a thin sheet

about two feet wide and from 70 to 90

feet long. This sheet is cut up into ten

or twelve foot lengths and folded up just

as the dry goods clerk folds up a bolt of

silk.

The folds are placed on the conveyor

of the cutting machine and a turn of the

switch starts the rapid clip, clip of the

knife as it chops off fine strips of dough,

which fall upon the tray beneath.

The trays when full are placed upon

racks from which the noodles are taken

when dry and placed in pasteboard boxes

for delivery.

One Light at a Time

The illustration shows a switch some-

what out of the ordinary, made to' turn

on one light after another in a fixture

Welding Sash Pulleys

Ten or twelve years ago the little pul-

ley wheels over which the cords run in

the sashes of our windows were all made

either of cast iron or of wood. Then

some enterprising firms began making

both lighter and stronger forms out of

pressed steel, punching the wheels in two

halves and riveting these together. The

result was a great improvement over the

old practice, but depended on slow and

careful riveting for its real strength.

Now at least one manufacturer has

gone a step farther by welding the parts

into an integral whole, making both a

neater and a uniformly stronger product.

Each side of the wheel is stamped out

A NEW CANOPY SWITCH

until all are on, and then by successive

pulls of the chain to turn off one light at

a time until all are out.

The switch is arranged so that it may

be attached to any fixture in which can-

opy space is available. The lowered

canopy shows the switch fastened at the

center of the fixture, the chain passing

through to within easy reach.

WELDING SASH PULLEYS

separately and when the two parts are

slipped together in a special welding

press, they are quickly welded into a firm

whole. By using electricity for the weld-

ing there is no danger of overheating,

or* burning the parts, as is so often the

case with other methods of welding. The

operator's foot moves a plunger which

presses the parts tightly together, while

a hand lever controls the current which

is needed only for a small fraction of a

minute.
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Battery Truck Crane

\\ hat is known as the battery truck
crane is coming into extensive use about
freight stations and factories. It con-
sists of a stout platform truck carrying
on the rear a storage battery. On^ the
front is mounted a small crane operated
by an electric motor taking its power
from the battery. The truck itself is

also motor driven. In the upper illus-

tration the crane has been used to load
bales of cotton onto a train of trucks and
is now operating as a small locomotive
to draw the train. In the lower picture
the crane is transporting a one-ton
motor from one part of the factory to
another. As will be seen the heavy bat-
tery on the rear of the truck acts as a
counter weight to keep the crane load
from tilting the truck.

ElectricaP Aids for the Dentist

Electricity is applied in a score of ways
in the dentist's office, but we still find
him stepping clear across the room per-
haps to heat the nozzle of his hot air
syringe in the gas jet, or to get warm
water—many times probably during an
operation. The Presto hot air syringe
does away with this. It may be placed
right at his hand, and its heating element
being connected to the lamp socket it is

BATTERY TRUCK CRANE AT WORK

always ready for use. In the same way
the little instantaneous water heater may
be fastened to the edge of the basin. An-
other handy device, the instrument
sterilizer, consists of a glass jar contain-
ing the water. Into this is plunged the

bring the
heating element, which will

water to the boiling point in three or* four
minutes.

HOT AIR SYRINGE WATER HEATER INSTRUMENT STERILIZER
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Almost Human Shoe Polishing

Machine

Swiss manufacturers do not, as a rule,

stop short of the very last refinement m
the designing and building of a device.

motor, thrown into connection by insert-

ing a ten centime piece into the slot.

In damp weather a hot-air blower, set

working simultaneously with the brush,

is provided for drying the drum. The

blower is, of course, switched out perma-

nently in dry weather.

A coin tester serves to discard any

spurious money, returning it to the user

through a special discharge opening.

Machines of this type are in operation

in the Federal and Central railway sta-

tions of Bale and Zurich, Switzerland,

respectively.

Adjustable Mirror Light

One of the newest uses to which ad-

justable fixtures have been put is a prac-

tical combination of an adjustable fix-

ture, mirror and shade, each part ot this

ino-enious contrivance being adjustable.

The shade, containing a six candlepower

SHOE POLISHING MACHINE

As an illustration take this automatic

electrically operated shoe brush, which is

designed to clean the bottom and sides

of one's shoes when entering a building.

A brush drum is lined with bristles so

as to allow all parts of the shoe to be

readily cleaned by lightly applying them

a-ainst the bristles. The gross dirt

scraped off the shoe falls through a grate

into a box, whereas any lighter dust par-

ticles are sucked off by an exhauster and

kept back by an air filter, thus allowing

only pure filtered air to escape. The ap-

paratus can therefore be installed

even in closed rooms, corridors, etc. The

drum and ventilating fan are operated by

ADJUSTABLE MIRROR LIGHT

electric globe, either frosted or plain, can

be placed at any desired point on the cir-

cular rim of the mirror, and the shade

can be tilted so that the light falls either
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full upon the features or down upon the
mirror. These devices, can be carried
about when traveling. They will be
found most useful, as lights are seldom
placed so as to be satisfactory for read-
ing, dressing, or shaving. The cord fur-
nished is nine feet long, permitting the
mirror to be placed on any convenient
table or dresser.

Locking Mine Lamps Magnetically

The incandescent electric lamps, being
entirely enclosed, meets the requirements
of an ideal mine lamp admirably, as it

has neither an open flame nor a hot sur-
face on which gases might be ignited.
The only risk encountered is this : where
storage batteries are used to insure long
burning hours for a lamp, some ignorant
miner might open the casing out of curi-
osity, draw a spark from the battery
while tinkering with it and touch off the
gases with this spark. While such tam-

is putting out miners' lamps fitted with
magnetic latches operated by a special
magnet which the foreman carries. The
illustration shows such a magnetically
locked lamp arranged for suspension
from a ceiling or timber.

Fan Blower for the Furnace

At this time of the year when the fur-
nace is in operation, a good circulation of
fresh air through the heating system and

FAN BLOWER FOR THE FURNACE

MINE LAMP WITH MAGNETIC LOCK

pering with the lamp is uncalled for in
ordinary practice, the cautious mine
owner guards against even the possibil-
ity of such a mishap by fitting each
lamp either with a seal placed on it by
the foreman, or with a lock to which only
the foremen have keys. As a further
variation of the locking scheme, one firm

the rooms of a building is important.
Fresh air is more essential to good health
than heat, and a good heating system
must provide for the circulation of fresh
air. Of the many schemes advanced the
most practical seems to be a fan blower
placed in the cold air box.
A type of fan blower known as the

Hawthorn consists of a moderate speed
motor driving a six-blade fan and
mounted on a supporting frame attached
to a cast-iron cover plate. This cover
plate is provided with a lifting handle, by
means of which the blower can be easily
removed from the cold air box if desired.
No starting box or auxiliary equipment
is necessary. A ten-foot lamp cord and
socket is provided and connection can be
made with any lamp socket.

The United States Navv Department
has bought twelve electric trucks for the
use of the Bureau of Yards and Docks.
Eight of these are 5,000-pound trucks,
the other four being standard five-ton
trucks.
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Warming the Bed

A device for making use of an ordi-

nary incandescent lamp to warm up the

bed before retiring during the cold fall

A NOVEL BED WARMER

and winter months is the subject of a

patent issued to John Alden, Boise,

Idaho.

The lamp is mounted upon one wall

of an enclosing drum lined with asbestos

or other suitable material. The other

end wall is removable, making it possible

to use the device also as a nurse's lamp,

the body around the lamp acting as a

shield for the light rays.

Two Lamps in One

This lamp was designed for a loco-

motive headlight.' With a headlight us-

ing a reflector it is necessary that the

source of light should be small in order

that it may be correctly focused^ For

that reason the filaments are made in the

shape of small coils.

Table or Desk Cigar Lighter

An electric cigar lighter made up in a

form suitable for use on the club room

table or wherever a

stand is more con-

venient than a sus-

p e n d e d lighter is

shown here with.

While also made in a

shape for suspending,

the table type in ap-

pearance suggests a

desk telephone with-

out the receiver. The

heating element is

small, heats up quick-

ly and will withstand TYpE
a tempera ture of cigar lighter
1,700° C without harm.

By the very simple expedient of put-

ting a base at each end of a bulb, the can-

dle power of two lamps has been concen-

trated in one. The two filaments are^ex-

actly alike but entirely separate and dis-

tinct and connected in parallel, which

means that the current divides and half

of it flows through each instead of flow-

ing first through one and then through

the other. The result of this is that if

either of the filaments is broken, the

other will continue to burn.

Cigar Lighters for Automobiles

English automobile enthusiasts have

solved the problem of lighting their

cigars or pipes without stopping their

AUTOMOBILE CIGAR LIGHTER

cars. Having adopted electric storage

batteries for their headlights and tail

lamps, they only needed to add an electric

cigar lighter connected to the same cir-

cuit. This is attached to a flexible cord

and normally is slipped into a polished

metal casing attached to the dashboard.



Electrical Men of the Times

JAMES GLENDENNING WRAY

The big job gets the big man, and after
the man has succeeded invariably we
like to know a little about how he did it.

In the case of J. G. Wray, who is the
chief engineer of the whole central group
of Bell telephone companies, comprising

Chicago, Cleveland,

the Central Union
and the Michigan and

Wisconsin Bell com-

panies, you would
never get the infor-

mation by asking him.

He is a quiet and un-

assuming man and he

would simply smile

and start in changing

the subject.

Among the gradu-

ates from the Univer-

sity of Wisconsin in

the panic year of

1893, was James Glen-

denning Wray, who
stepped out into the

world with the degree
Bachelor of Science

in Electrical Engi-
neering. He was 21 years old then and
started to work for the Chicago Tele-
phone Company. But he had consider-
able talent in the direction of journalistic
work, and almost immediately went to
Milwaukee to become managing editor of
a new daily paper in that city, he having
made a reputation for himself in jour-
nalism while at the university. But the
panic came and quashed the newspaper
and Wray went back to telephoning.
He started once more with the Chi-

cago Telephone Company. In the 18
years he has been through every sta°-e

?-: -:^- :-:- -

up to chief engineer of the company, and
when a short time ago the five .big com-
panies centralized their forces into a
group for more efficient conduct of the
business, he was made chief engineer for
the whole group. In 'brief : He knows

telephone engineering

from pole hole to an-

swering jack; he has

designed and patented

important parts of

the wonderful and in-

tricate equipment him-

self, as for instance

the keyless trunking

system, used by the

licensee Bell compa-
nies in all large cities

;

he knows how to han-

dle men and men like

him. Why shouldn't

he be a good chief

engineer?

It has been said

that no one ever calls

him Jim or Glen, but
always Mr. Wray.
This is true, but at

the same time there was never a more
modest, considerate man in the world

—

one more approachable.

Though his position is one requiring a
great tax on his time and considerable
traveling he finds opportunities somehow
to do active work in his church and the
numerous clubs to which he belongs,
both technical and social. Neither has
he ever forgotten his alma mater, and
the Wisconsin Alumni Association of
Chicago has very good reason to thank
him for years of painstaking work in its

behalf.
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Modern Home Illumination

Modern artistic illumination includes

an artistic fixture and practical efficiency

of the lamp or lighting system. Wher-

ever these two fundamentals are prop-

erly combined, the lighting scheme is

ideal. The homemaker who puts some

time and thought into the lighting instal-

lation of the home will be amply repaid,

not only by the increased comfort in see-

ing and reading but in the artistic and

aesthetic enjoyment of the home.

The incandescent or glow lamp is a

beautiful invention which has made elec-

tric lighting practical for domestic pur-

poses. Lamps are designed to give a cer-

tain candlepower when a certain amount

of current is passed through them. The

candlepower is based upon the horizontal

rays ; that is, those rays which come from

the side of the lamp ; for example, a lamp

which gives eight candlepower at the side

may not give more than five candlepower

at the top. Some glow lamps are ob-

scured or the glass is made dull by means

of a sand blast. The great advantage of

the obscured lamp is that it' diffuses the

light far more evenly than the ordinary

clear glow lamp. A well lighted room is

one in which no bright spots predominate

with accompanying dark shadows, but

where there is an equal distribution of

. soft diffused light.

Fixtures have been divided into three

classes: Those which hang down from

the ceiling, those which project from the

wall, and those which stand on the floor

or table. Manufacturers are gradually

getting away from the rigid chandelier

designs, a single stem suspended from the

ceiling. The best and newest fixtures are

a combination of the direct and indirect

systems and are most beautiful and artis-

tic. Then there are the shower fixtures

and the modified shower with delicately

tinted opalescent globes, the semi-indirect

fixture, the "quaint and olden" type, m
the form of an old time English lantern,

and the Arts and Crafts designs, the

classical treatment of the shower and

ceiling plaques with ribbon effects.

Floor standards are very fashionable

and are far more flexible than the ceiling

fixtures, as they may be moved from

room to room and attached wherever

there is an outlet in the baseboard. They

are used chiefly for illumination of the

hall and as piano lamps in the music

room. These floor standards consist of

a metal stem or standard in French

bronze, hand chased to bring out the de-

tail of design, with a Mosaic leaded glass

dome underneath which the glow lamps

are placed. The Verdi-antique floor

standards are especially fine for recep-

tion halls and for use in the drawing

room whenever a subdued illumination is

required. The Chinese Chippendale

lamp, one of the most expensive table

lamps on the market, is exquisite in de-

sign with motif embodying Chippendale's

best ideas of decoration.

The shops show a bewildering array of

small electric lamps, exquisitely beautiful

and adapted for every conceivable pur-

pose in the home beautiful. It is now

possible to so light one's home that even

the plain woman achieves a delicate com-

plexion and added beauty of feature.

__
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This alone ought to be sufficient reason
for the modern woman to study the pos-
sibilities of artistic illumination in the
home.

to turn them out when they have served
their purpose.

There has been a great deal of discus-
sion recently as to the effectiveness of

plooh STAroAEDS AEE VEEy f*™™^, FAE M0EE F1EXIBlE THAN CEILING

_

One of the great advantages of electric
lighting is that the consumer pays for no
unnecessary light. With properly
equipped switches and lamps placed in
the right positions, it is possible to turn
on the lamps just as they are needed and

direct and indirect lighting systems, as at
present commonly installed. Mr. J. R.
Cravath, an illuminating engineer of Chi-
cago, recently made some very interest-
ing tests along this line. These tests were
conducted in a basement room where all
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daylight was excluded. The ceiling and

walls were of ordinary smooth plaster,

very light cream in color. The floor was

a reddish brown. The furniture con-

sisted of several desks and some dark

colored file cases. There were five light-

ing outlets, four of which were located

in the approximate center of the four

the ceiling with a prismatic reflector giv-

ing an extensive type of distribution.

The reading desk was placed directly

under the lamp in the center of the room.

In test No. 8 indirect lighting fixtures

TEE SHOPS SHOW A BEWILDERING ARRAY OF SMALL ELECTRIC LAMPS, EXQUISITELY

. BEAUTIFUL

quarters of the room, while the fifth out-

let was in the center of the ceiling.

In test No. 7, outlet No. 5 in the cen-

ter of the room was equipped with a

tungsten lamp about twelve inches from

were hung from outlets Nos. 1, 2, .3 and

4 in the four quarters of the room. The

desk was placed at the west side of the

room and the subject upon looking up

had the lighted ceiling over the four indi-
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rect lighting fixtures within the range of
vision instead of direct light from lamps
and reflectors as in a previous test.

The test in which most of the subjects
required the least illumination was test
No. 8, in which the room was lighted
from four indirect fixtures. The desk in
that instance received light of the most
diffused character. An indirect lighting
fixture is one in which the source of light
is concealed within a bowl or metal basin
suspended by chains from a ceiling-rose.
The light rays are thrown upward upon
the cream colored ceiling and reflected
downward by the ceiling and the result is

a soft diffusion of light resembling sub-
dued sunlight and free from glare, which
is a marked contrast to the harsh effect
of light coming from one direction and
from a single point.

_

The results obtained by Mr. Cravath in
his experiments emphasize most emphat-
ically the importance of diffused lighting
similar in character to daylight if the
illumination is to have that soft and sat-
isfactory quality which will enable work
or reading to be done at any angle any
place in a room, The concealing and
shielding the light sources is of course
most important in audience rooms, living
rooms and all interiors where persons sit
for some time with the light sources
within the range of vision. The results
reported by Mr. Cravath point to the
broad general principle of obtaining
working light from as large surfaces as
possible, thus imitating the diffuse light-
ing conditions existing in daylight, to
which the eye of man has been trained
for untold ages.

Electric Spray Coffee Urn or
Percolator

According to recent consular and trade
reports the United States stood first in
1910 in the matter of coffee consumption,
the total amount being over 860,000,000
pounds, or an average of 9.33 pounds per
individual. The largest importations of
coffee in the same year were from Bra-
zil, Colombia, Venezuela, Central Amer-
ica, Mexico and the Dutch East Indies.
The American people not only consume
a large amount of coffee but they have
devised the newest and best method of
making their favorite beverage—by
means of the electric spray coffee perco-
lator. At the turn of the switch the elec-
tric stove under the urn supplies the
necessary heat.

The excellent results obtained from
these percolators is due to the spray
pump and the better heat distribution.
The pump is so designed that only a
small amount of water is heated at one
time in the base of the pump, the steam
from this forcing out the water through
the tube above it, thus obviating the

necessity of heating a large amount of
water before percolation begins. With
the perfected construction spraying takes
place in from one to five minutes, start-

GROUND

,\\W
C0FF££

SHOWING THE PRINCIPLE OF A PERCOLATOR

ing with cold water. A delicious drip
coffee is obtained, the perfect accompani-
ment of electric toast.



POPULAR ELECTRICITY 835

A Demonstration in Dirt

The lady in the first floor apartment

was a good housekeeper. The lady in

the second floor apartment was also a

good housekeeper. An agent for a

vacuum cleaning company called upon

them. The second floor lady's husband

had a near relative interested in the com-

pany. That was why she gave the agent

houseroom—not that her rugs needed

cleaning, my goodness no! Why, didn t

she and the maid sweep thoroughly every

Thursday and dust afterwards and clean

as she had been taught to clean and dust

and sweep? Moreover, her rugs had

been scoured in the spring. The first

floor ladv took the agent upstairs and

introduced him to the second floor lady

because she knew that lady had been

looking at vacuum cleaners but had not

decided upon the one she would pur-

chase. This was an electric vacuum

cleaner, neat, light running and compact.

The two good housekeepers watched the

agent attach the cleaner to the ordinary

lamp socket and then he ran the cleaner

lightly, very lightly, over the rug on the

front room floor.

"Of course," began the second floor

lady, "you may find some dirt, because

we' always sweep Fridays, but company

came in unexpectedly on Friday and we

did not get in our usual thorough clean-

ing, and this is Monday
"

She expected some dirt but she was

totally unprepared for the amount of

dust and dirt that cams out of the cylin-

drical bag. It was unbelievable. She

blushed and then both women burst into

laughter.

"Now," cried the second floor lady

when she could get her breath, "let us

go down stairs and see what is in your

rug-"
. . i

"Don't leave any of that dirt in the

bag and bring it down stairs and say you

got it out of my rug," cautioned the first

floor ladv as they all three descended

the stairs. The agent smiled and shook

the bag out when they reached the porch.

"Of course," he said, "I do feel some-

what discouraged about getting any dirt

out of rugs that were thoroughly cleaned

last spring. However, we will try/'

He attached the long flexible cord to a

lamp socket and ran the cleaner over a

rug that looked immaculate. Then he

emptied the contents of the bag upon a

newspaper carefully spread upon the

floor.

"Oh, oh, would you believe it?" cried

the first floor lady in genuine distress.

"No, no," said the second floor lady

in a paroxysm of laughter. "And you

pretend to be so clean! I never would

have believed it if I hadn't seen it with

my own eves. It is almost as much dirt

as came out of my rug and we did not

sweep Friday. You never can tell, you

never can tell
!"

Both good housekeepers bought an

electric vacuum cleaner.

The Breakfast Room Toaster

This electric toaster is so handsome

that it makes an appropriate gift for

almost any occasion. It has a polished

metal bodv in the center of which is an

upright electric heater. On each side

TOASTER

is a door which swings - outward and

downward so that bread may be placed

inside or removed without burning the

fingers. When toasting, the doors are

'clcTsed to confine all the heat for more

effective work on the bread. Toast can

be kept hot, or fresh bread can be dried

on the new "keep-hot" rack.
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Electra

Electra, an illuminated doll, was do-
nated by the Household Department of
Popular Electricity Magazine to the
doll booth in charge of the Chicago Po-
litical Equality League at a big bazaar
held m the La Salle Hotel early in De-
cember. She was charming and beau-

electrical equipm-nt of the home. She
was an inspirai on to more than one
carboned heart and played havoc with
many shunt magnets of resistance.
She enlightened with brave and suc-
cessful insistence, the big crowds at the
bazaar as to the unparalleled impor-
tance of electricity in modern life.

The Copeman Automatic Stove

tiful to begin with, but after acquiring
certain electrical equipment she be-
came doubly attractive. Two tiny in-
candescent lamps nestled in her golden
hair, which curled in genuine wireless
waves about her fair face. Her neck-
lace consisted of little glow lamps illu-
minated from a concealed battery by
a tiny switch. She was pronounced a
lovely installation" and created a sen-

sation not only by her unusual bril-
liancy, but by her practical advocacy
of electricity in the household.
She was essentially a domestic doll

as indicated by her attire. She stoocf
on her two pretty feet for things elec-
trical m the home. She believedm getting more light on the subject of

^

Every woman looks at a new acquisi-
tion in the way of household furniture
both from the artistic side and from the
standpoint of real utility. How will it
look ? Is it a saving and what I need ?

Evidently the designer of the Copeman
automatic electric cook stove had these
characteristics in mind when he was
drawing up the plans for this latest ar-
rival m the field of electric cookery.
The stove—it is odd how the name

stove still clings to the handsomely made
wooden cabinets with which electric
cooking is now usually performed—is
attractive in appearance, being made in
solid oak and finished to harmonize with
any surroundings. The doors are fitted
with nickel trimmings. The two com-
partments are made of rust-proof metal
and the heater in each is arranged so that
it can be removed and plugged in on top
of the stove for frying or broiling.

In operation the attention required is
reduced to a minimum. In one compart-
ment are placed the vegetables. Closing
the door a movable hand of the ther-
mometer is set at the boiling heat.
The roast is placed in the other com-

partment and the thermometer set at the
baking heat. The current may now be
turned on or the clock may be set to do'
this later. In either case the indicating
hand on the thermometer of each com-
partment registers the increase in tem-
prature by moving around the dial
towards the fixed hand. When directly
over the fixed hand the boiling or baking
heat is attained and the position of the
two hands over each other automatically
shuts off the current, leaving the dinner
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AUTOMATIC ELECTRIC STOVE

to cook from the confined heat as in a

fireless cooker. No heat is wasted. If

shopping or calling has been the work of

the day it is but a matter of a few min-

utes to prepare the already cooked meal.

Novel Combination Fans

An English firm is offering a novel

combination of fan and table lamp. The

table standard is fitted for two lights and

with a ten inch fan.

It is handsomely

finished in brown

gold bronze and
makes a welcome

addition to the din-

lng and reading

COMBINED FAN AND
LAMP

FAN AND FLOWER
DISH

tables, especially in warm weather. The

ordinary desk or table fan, if the

breeze is directed toward one, is fre-

quently too strong and also a source of

colds. The combined table lamp and fan

overcome this annoyance. The fan ro-

tates in a horizontal plane and deflects

the air at a convenient angle, enabling

those sitting at the table to. enjoy a cool-

ing breeze in summer or the benefits of

change of air, without any ill effects.

The table standard is a handsome orna-

ment and the lights may be switched on

at will.

Sometimes the table fan is combined

with fruit or flower dish, consisting of a

cut glass bowl. To the busy housewife

who is frequently looking for something

to put in the center of the table, this

novel combination will doubtless prove

a boon.

Plain Portable Electric Stove

For light housekeeping or for one liv-

ing in a few rooms an electric stove is

invaluable. It has three great advan-

tages, it is free from all odor and soot,

ELECTRIC STOVE

there is no danger of Are, and it does not

he£t up the room. It is very essential

that any cooking utensil used on an elec-

tric stove should have a flat bottom in

order that a close heating contact may be
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made. For this reason, it is desirable
to use special utensils made to fit the
stoves exactly and to lock on tightly.

Still, good service is possible with the
ordinary tin or copper tea kettles, coffee
pots or sauce pans, provided these are
not larger than the stove itself.

Washing Without Rubbing
-

The practical principle of washing
clothes is well worked out in the Judd
laundry machine. If you ask the laun-

dress how she gets the clothes clean she
will say, "By rubbing." Our mothers
rubbed clothes on a washboard and our
grandmothers rubbed with bent backs,

AN ELECTRIC WASHING MACHINE

and wash day was a hard day. Now the
whole principle of washing clothes is in

the way the water is handled. The ob-
ject of washing clothes is to get the dirt

in solution, and our mothers and grand-
mothers managed this by dipping the

clothes in water and rubbing them up
and down on a corrugated board, which
is bad for the clothes, as every woman
knows.

Now the modern housewife is learning:

that it is not necessary to rub clothes to

get them clean. All that is necessary is

to get the water in and out of them
quickly and with the required force. The
Judd electric laundry machine does this

perfectly. It can wash more clothes and
better than any strong-armed laundress
and without the wear and tear of rub-
bing. This machine is based upon a
scientific and practical washing principle.

It actually handles the water and forces
it into, around, through and through the
clothes about ioo times a minute. Clothes
can be saved and washing made one of
the easiest parts of housework since the
electric motor has been brought into

requisition to perform the once dreaded
task.

What Is the Matter with My Iron

Once upon a time a housewife bought
an electric iron. It was a good laundry
iron and was very satisfactory—for a
while. One day the iron would not work.
It would not heat up properly and it per-
formed its task with a languid indiffer-

ence that was exasperating. She was
perplexed and puzzled. The iron was
comparatively new and she was sure that
it should not act up and get out of order
in so short a time.

In her distress she appealed to an elec-

trical man who was abiding in the house-
hold and he took the iron apart. Never
take an electric iron apart yourself, but
if you are so fortunate as to have an
electrical man in your household, let him
do it. He found the insulation decayed
and the leading-in wires barely touching
the heating unit. The iron was in a bad
condition and the housewife was at a loss

to account for it. Investigation however
revealed the fact that the ubiquitous
maid servant had played the star part
in the electric iron's disaster. After
using it she had plunged it into the kitch-

en sink and turned on the water to cool
it off! Any self-respecting electric iron
will act up under such circumstances,
and will not do its work properly if it

is abused.
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Making Good in a Strange Land
By THEODORE VLADEMIROFF

r^^h^^veU^lTwh^ the JU„n to begin early to fight for a po-t.cn

in life is taking form.—Editorial Note.

existed only by consent of the Sultan of

Turkey. Very soon the Bulgarians be-

gan to say among themselves that if

American missionaries can come all the

way to Bulgaria and establish schools,

why cannot the Bulgarians have and

control their own schools. And this lat-

ter was accomplished in 1855. Through

history you are familiar with the terrible

massacres committed by the Turks in

1876 in many of the finest provinces of

Bulgaria; how Russia at a cost of

200,000 soldiers and much money

marched her troops into Bulgaria to aid

the misrule and brutalities and received

only the gratitude of a free people.

At this time, although I was only five

years of age, I remember how one day

the people fled in terror from their

homes and sought protection with the

Russian army and in the mountains.

That night we watched from the moun-

tains the burning of the city. The win-

ter was 'spent near the Danube and m

the spring we returned to the town

where not a home was left—the ground

being grown over by tall weeds, and

where once the dogs and cats were pets,

thev now ran away to hide.

To each refugee who came back the

Russians gave from five to ten bushels

of wheat or corn, and often a cow, horse

The reason for

writing this sketch

of personal ex-

periences, strug-

gles and adven-

tures is not
prompted by a

spirit of boastful-

ness, but rather to

convey to the

younger readers

of Popular Electricity some of the

difficulties a young man, who, born in a

foreign country and coming to the

United States without a knowledge of

the English language, must overcome in

order to become an electrical engineer.

I firmly believe that what a poor for-

eign boy' can achieve without a knowl-

edge of the language to start with, with-

out money, relatives or friends, a native

born boy ought to be able to accomplish

far better.

Briefly, my native land (Bulgaria)

was for five .centuries under the Turks,

and schools and churches were not al-

lowed. When American missionaries

came to Constantinople in 1850 Bulgaria

awoke. A few years later schools and

colleges were opened where boys and

girls were taught the higher branches

in their mother tongue. These schools
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or mule. Having lost all, life was started
anew, and at ten I was working in the
fields. When thirteen, my father told
me I was to go to the American boarding
school at Samokor. My joy had no limit

on the day when I left home and took
the train for Samokor, Bulgaria. I had
left the plow and all its hardships behind
and a new field was opened to me from
then on. As the school year's expenses
were only about $50.00 or $60.00, which
is not very much for America, but was a
great deal for Bulgaria at that time, I

attended school during the winter and
worked on my father's farm during the
summer until 1891, when I had finished
a six years' course in five years. As
every young man is required to serve in

the army, I decided to do one of two
things. I must either enter the army
and serve out my time, or else find a way
to go abroad for further studies.

I made a written application to the
commander of the local military post to

take me into the army, but he refused to

do so because I was a minor. Now was
my chance to go abroad, but where was
the money? How could I secure the
necessary passport ? The mayor and the
prefect—the two men upon whom my
success or failure now depended—were
my personal friends and the moment I

informed them of my plans they gave
me a passport. I borrowed $80.00 from
my father and started for America on
October 1, 1891.

I shall never forget my first impres-
sions of America when I landed in New
York, and my subsequent trip through
the land of anthracite. I should have
loved to have admired the country more
and studied its mineral and industrial

development, but I found very soon,
and much to my sorrow, that I

knew next to nothing of the language

—

not enough even to make my most neces-
sary wants known, and the $5.00 in my
pockets were fast taking wings, with no
particular job in sight.

In a day or so I discovered that one
of the boarders in the house where I

stopped was a section boss of the city

water department. I told him my plight
as best I could and he gave me work dig-
ging pipe trenches. O ! the aches of my
back the next morning, and those ter-

rible blisters on my hands! No one
could have ever suffered more from blis-

ters and muscular aches than I did then.
I kept my courage through the second
day, but the third day I had to spend in
bed. Surely, I thought, America must
hold out better things for me than.mere
trench digging and other jobs of that
sort. I am willing to work at anything,
only to earn my living in an honorable
way and to feel that I am making head-
way.

After having spent several months
looking for a means of earning my way
through the University of Pennsylvania,
in Philadelphia, and failing to find the
means, I landed on a farm not far from
the city. How good did that first farm
meal taste to me after weeks of almost
starvation rations in the city

!

I had informed the farmer that I was
an old farm hand, although but a few
months in this country. He told me that
he had a milk farm and I assured him
that milking cows was my strong point,
although I had only seen some years be-
fore how other people milk cows. I can
yet see that row of 30 cows on that
early March morning when we went in to
start the milking. The owner gave me,
as he then said, the easiest cow to begin
with. She may have been an easy cow,
but she must have been a very mean cow
too, for try as I could she would give no
milk. The owner and the other hired
man had finished fourteen cows apiece
while I was still tugging at my first. My
fingers felt as stiff as bed posts and the
muscles of my wrists simply refused to
respond to my repeated efforts.

After all the other cows had been
milked dry, the farmer came to finish the
cow I had worked on for two long hours.
Like^ all other nightmares, this one too
had its ending.
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I had made such a good showing at the

local preparatory school where I could

carry only a few subjects during that

winter, that for the following year my

tuition was given me free and a very de-

sirable room in the dormitory was put

at my disposal so that I could give all

my time to my studies. I was happy and

was going in the right direction.

During the summer of '93 I was of-

fered a position at the Chicago Exposi-

tion, which not only enabled me to save

some money, but also helped me to deter-

mine the profession I was to follow and

the university I was to attend.

Durino- the exposition I was struck

by the wonderful things in the elec-

trical exhibit and I decided to study

electrical engineering.

On the 1 st of October, 1893, I ma-

triculated in the electrical engineering

department of the University of Michi-

gan, paid one-half of my tuition, and

started the college year with still $25.00

more to pay before Christmas, and with-

out one cent of income in sight. From

now on my work was cut out for me. I

not onlv had my regular college work to

attend to, but also had to battle for the

masterv of the English language and the

earning of every cent that I was in need

of during the year for board, room,

clothes, books, stationery, laboratory

fees, and the balance of my tuition. If

anyone is inclined to think it easy, let

him try it. The most difficult thing in a

small college town is to find work that

will paw Often the looking for a job

took longer than it did to perform the

work. My troubles increased each day

as the college semester advanced, instead

of the reverse, because of the lack of a

good working knowledge of the lan-

guage. As much of the instruction was

m the form of lectures, I had to act

quickly in order to fully comprehend

each sentence and then 'to record it.

Most of my notes were a very peculiar

mixture of English and Bulgarian—any-

thing that I could work out when I

reached my room.

Towards midwinter I found it very

hard to have to work for my room and

board, etc., and carry on my studies.

One lady offered me the garret in her

house free of charge. This I accepted

gladly, although it was bitterly cold at

all times, not having any heat of any sort,

and being next to the roof tile. My bed-

ding was frequently covered with snow

if there was any sort of a wind blowing.

I usually spent my evenings in the li-

brary till 9 p. m. As this was the closing

hour I would then have to go home—up
in my garret—and jump into my bed

and read or study till the small hours of

the night.

Each summer vacation I worked hard,

but in one brief summer vacation it is

next to impossible to find an occupation

whereby one can earn and save enough

to see himself through the college year.

During those years of hardships and

privations, I discovered one very touch-

ingly human characteristic among my

American friends which did more to

cheer me up and to instill fresh courage

and determination in me than anything

else. During each Christmas vacation

when all students would go to their

homes, I naturally had no place to go, but

some one of the boys would always ask

me to go and spend a part or all of^my

Christmas vacation at his home. Kind

acts like these made me feel that after

all, people like that, who could take^ a

stranger into their home and make him

feel that while there it is his home, are

the real salt of the earth.

In four years' time one naturally

would crowd a great deal of sunshine

into one's life, but at the same time there

is no night darker than the darkness one

experiences when at the last lap of his

college course, as it were, one suddenly

comes face to face with disappointment

and failure. Only a month or six weeks

at the most before my graduation I

found myself nearer to failure than at

any time during the previous three

years of my college life.

(To be concluded.)



Otto and His Electric Cat Trap
By H. F. STRICKLAND

Otto was the only son of the Rev.
Joshua Candyman, the reformed Baptist
minister and local chairman of the So-
ciety for the Prevention of Cruelty to
Horses. Otto was the local genius. From
wireless telegraphy to electric ozone ma-
chines, Otto was the great "I am" on the
street where they had lived since moving
to Maryville. Fritz was Otto's admiring
chum and assistant,

and was always on
the job when there

was any great ex-

periment to be
"pulled off."

Otto had a work-
shop behind the

house in which was
a various assort-

ment of junk from
wireless coils to

burnt-out lamps
and batteries of
every description. By some influence
with the man at the street railway power
house he had managed to get a wire
tapped on to the trolley and run into
his workshop, from which he operated
an old 500 volt motor. Otto dearly loved
his workshop and anything electrical
Now Otto's love of electricity and his

workshop did not include the neighbors'
cats and dogs. If there was one thing
more than another calculated to irritate
Otto during his wireless operating it was
the wail of Togo, the pet gentleman cat
of his next door friends.

One evening Otto put on his thinking
cap and sat in the corner with a fresh
chicklet in his mouth, and by the way his
jaws came and went in sudden excel-
lorandos, Fritz, who sat in admiration of
his genius chum, was led to ask, "What is
doing, Otto ?"

"I've got it. I'll have Togo and the
st of the menagerie up against it before

Otto

the flies come home again, see if I don't."
The sudden inspiration was just a lit-

tle too much for Otto, so with a tremen-
dous inhalation of air and a just as sud-
den expansion of the same and forming
his mouth into an impromptu pea shooter,
he shot his well chewed chicklet clear
across the room and as quickly grasped
FritzJ^the arm and laid bare his deep

laid plan to put it

"all over" Togo
and his band of

canine " M e r r yW i d o w s," who
were rival suitors

for his canine ad-

miraltv.

"It is easy," said

Otto; "you see I

have a line in here
from the trolley

wire," and it was
made quite clear to

Fritz that if he could establish a connec-
tion between the trolley wire and the
ground through Togo's hind legs there
would be something doing. A hurried
plan was made with an old blue pencil,
describing the modus operandi, which my
readers can trace out showing just how
Otto proposed to do it.

Xow to make this plan clear, it is nec-
essary to explain that the current that
operates the cars comes along the trolley
wire and passes down the trolley pole,
where it reaches the motors, and then
passes back to the power house through
the rails and the ground. Xow, it is quite
plain that should any one or a cat be on
the ground and touch the trolley wire or
any other wire connected to it 'he would
get a powerful shock from the trolley
current.

Now, just how to apply this great idea
was the point; so after two days and
three nights of deep thinking, and after
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reading the various electrical magazines

and pumping the man at the power house,

the following plan was devised: Otto's

workshop was built at the back ot the

Togo

house overlooking the back yard and was

admirably adapted as a watch tower for

cats. At the back window Otto rigged

up a reflector with a 32-candlepoWer

lamp, which shone out on the yard, and

any cats that appeared were clearly vis-

ible from the rays of the lamp. There

was a hole in the back gate between

Otto's yard and the lane, through which

Togo and the rest of his admirers usu-

ally gained entrance. Just inside the hole

the yard was floored with twognch

planking for about ten feet.

On this planking Otto laid copper

wires about one-half inch apart under

metal staples, these wires were alter-

nately connected to the wire from the

trolley and the ground so that each alter-

nate wire was charged with 500 volts and

the wire between was connected to the

ground. Now, it is quite clear that when

Mr. Togo walked across these rows of

wires the current would pass from one

wire to the other through "Togo," and

it did. Otto, of course, knew the danger

of leaving his current on these wires all

the time, so he had a switch at the win-

dow beside the light. Otto and Fritz

used up 2,000 feet of Xo. 16 bare wire

and six boxes of double-headed carpet

tacks in laying his rows of wires across

the yard planking, and not being content

with this, laid rows of wires along the

top of the fence and on the roof of the

shed. All being complete, the boys of

the neighborhood were gathered together

to witness the trial of the grand cat trap.

The work was carefully examined and

pronounced by the boss electrician, Otto,

to be O. K.

About 8 -.15 p. m. it was quite dark and

the young rascals gathered around the

rear window while the 32-candlepower

reflector was turned on.
_

.

Immediately the yard' was brightly

illuminated and all hearts beat in eager

excitement for the appearance of a stray

feline roamer. They did not have long

to wait, because the fish's head which

Otto took care to get from Sarah, the

cook, when she dressed the salmon trout

for dinner, had been placed temptingly

just inside the gate. Along came Togo

meowing sadly, presently a pair of green

eves appeared at the hole in the gate.

Would Togo come in the hole and walk

across the wires? This question burned

Otto stood with his hand on the switch

within them : or would he get wise and

just pass on with a catish smile. It

seemed hours, but poor Togo decided the

fresh fish meat was too good to pass over.

Yes here he comes—not a breath was

drawn in fact Otto was afraid the beat-
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ing of their hearts would frighten Togo
away.

Otto stood with his hand on the switch

ready to turn the current into the wires

the moment Togo trod thereon. One

There stood Togo fairly on the wires

moment more and one more step and
Togo would have all fours on the deadly
wires. The moment arrived. There
stood Togo fairly on the wires just

smacking his lips in anticipation of that

repast of salmon trout coming to him.

Just then Otto, who by this time felt

like the man who turns on the electric

chair in Auburn, pressed the button

!

We-ow-ow-ow— ! ! ! ow ow-hiss-spit-

biff, biff—a wild rush to the fence, we-
ow-ow-meow—whow and sixteen somer-
saults and a dark object sprang 24 feet

into the air and finally landed on the soft

grass in the yard.

For a few moments all was silence.

You may have seen a surprised cat, but
nothing, could describe the injured ex-

pression on this cat's countenance. When
the boys had recovered sufficiently they
looked out and there was Togo. He looked
at the light, but could not see the con-

vulsed faces behind fairly screaming
with delight at the success of Otto's

grand cat trap. Togo looked dismayed
and finally decided to return to the lane.

Hardly had he moved towards the fatal

boards when another pair of green eyes
which belonged to another member of

the local cat society, and who had heard
Togo's shrieks, appeared in the hole
under the gate. The same breathless
wait and biff-we ow-ow-hiss-meow and
up went torn cat No. 2.

This was a little too much for Togo.
That some one had put up a job on

him was clearly evident, and that cat No.
2 was the guilty party was uppermost in

Togo's mind, so Togo uttered a wild war
cry and flew at cat No. 2. There was a
wild time and both cats rolled over and
over until finally they both rolled over
onto the wires again. This was too good
an opportunity to miss, so Otto's hand
once more pressed the switch. The dent
of cat cries that followed was a little too
much for a big mastiff dog living in the
same lane. His dogship managed to
push the gate open, as it opened in

from the lane, and the moment his paws
touched the wires there was a yell that

fairly paralyzed the neighborhood. Mr.
Mastiff was unable to get out, as the

gate would not open out, so getting his

powerful body, partly through the hole

Otto's dad could never explain it to the
fire department

in the gate he gave a tremendous jump
and away went the gate, hinges and all,

and Mr. Mastiff tore down the lane.

Up went all the windows in the neigh-
borhood. But this was not all, the do^'s
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great claws tore up the wires and got

them crossed and set fire to the boards

and the fence. Some one rang a fire

alarm.

This was the grand finish. We will

drop the curtain. Suffice it to say that

Otto only took one minute to pull his

wires down and extinguish his lamp and

there was a scatteration.

Otto's dad could never explain to the

fire department. One day, however, an

electrical inspector from the Fire Under-
writers happened to see this connection

to the trolley running into Otto's house,

and this being a violation of the insur-

ance rules, the deep-laid plot was un-

earthed.

Otto has now turned his attention to

electrifying buttermilk so that it will cure

the tired feeling, arid never looks at cats

without smiling the smile that won't

come off.

Electricity from Cider

We are familiar with the simple car-

bon and zinc cell in which life depends

upon the slow consumption of the zinc in

a solution of sal ammoniac.

The cell described generates its cur-

rent by the fermentation of apple cider.

Procure a quart jar and fill it -to within

an inch of the top with sweet cider to

which a pinch of salt has been added to

A CIDER BATTERY

lower its internal resistance. Sprinkle

about a half inch of carbon dust on the

surface of the cider, then fasten a hard
piece of carbon to the top of the jar so

as to press upon the dust, securing it by

a copper wire. This forms the positive

pole of the battery. For the negative

pole immerse a piece of spiral copper

wire in the cider, being careful to insu-

late it from the carbon by a piece of rub-

ber tubing. A current will flow as long

as fermentation takes place.

Stanley Radcliffe.

When Larry Lifted the Lids

This is a true story. We say so right

now because it may sound better than it

would afterward.

In a certain street was a large under-

ground conduit for carrying telephone

cables. At each street intersection there

was a manhole in the conduit line. And
above each manhole was a cover, per-

forated to allow any gas which might

leak in to escape to the outer air.

But in the winter came a heavy fall

of snow, and then came a thaw, and then

more cold weather so that the holes in

every manhole lid were tightly sealed

with ice and the conduit was as fine a

gas main as you could want.^

So, on a winter morning when Larry

opened up one of the manholes and

stuck his torch into it to get a better look,

there came a puff of flame and a muf-
fled report. And down the street as far

as one could see, the manhole lids rose

simultaneously two feet into the air and

fell back together. Thus was the world's

record in lid lifting established by Larry

O'Brien on a winter morning several

years ago.
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Oeissler Tube from Old Lamp

I performed the

following pleasing

experiment with an

o 1 d incandescent

lamp and spark

coil:

On the pointed

end of a common
brass pin bend a

loop at right angles

to the body of the

pin. Place this

loop around the

glass tip on the end

of the incandescent

lamp bulb. Soften

a small lump of

beeswax by work-

ing it between the

fingers and seal the end of the bulb over

air-tight to a distance of y% inch out

from the glass tip, taking care to seal in

the loop of the pin close to the glass.

Now place the bulb between the terminals

of a spark coil or static machine, giving

a iy2 inch spark, in such a position that

the head of the pin touches one discharge

ball and the brass of the bulb touches the

other. The spark will pierce the glass

and a pale blue light will fill the bulb.

After the glass is once pierced, a coil

giving a %. inch spark will operate the

tube. Care should be taken to seal the

wax closely to the glass, or air will leak

in and spoil the effect.

Harold L. Hawthorne.

GEISSLER TUBE FROM
AN OLD LAMP

One on the Boys

The owner of an apartment building

in which the mail boxes and bells were

situated in the hall was much annoyed

by boys who opened the lower door,

reached in and rang the bells. To pro-

tect each push button by connecting with

a shocking coil would mean much wiring,

So the owner hit upon the following

scheme : A special door knob of insu-

lated material was made in which two

ornamental metal rings were placed.

These rings were connected from the in-

side across a fairly strong induction coil

and batteries. At the usual time for the

fun to begin a yell was heard outside the

hall door and a youngster was found

with his hand glued to the knob of which

he was unable to let go.

H. G. Wilson.

Home Made Device for Printing

Pictures

A very handy device for the amateur

or professional photographer who wants

a home-made and simple apparatus for

printing pictures can be made in a few

minutes' time.

The drawing shows the scheme, which

consists of a small store box about 12

inches square and an electric light of any

GLASS PLATE

SNAP SWITCH

STORE BOX

BOX EOR PRINTING PHOTOGRAPHS

candlepower desired attached to a drop

cord running through the end of the box.

The hole should be made in the top of

the box a little larger than the plate or

film which is to be used. This hole

should be covered with a piece of glass.

The negative can then be laid on the

glass face upward, and the printing

carried on in the usual way. A flat

weight should be placed on the print

and plate to hold them securely in place

Avhile printing.
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Underwater Wireless Telegraphy

Telephoning from London to Rome
may become an easy and everyday affair

a short time hence if the new receiver

just perfected by Mr. Thorne Baker, the

London Daily Mirror scientific expert,

fulfils expectations.

In the ordinary telephone receiver only

the central part of the metal drum, which

produces the sound, vibrates. Air. Baker,

replacing the metal fitting by a non-

metallic preparation of his own, which is

highly sensitive to sound, has made a

much larger drum, which vibrates right

MR. THORNE BAKER AND HIS NEW TELE-
PHONE RECEIVER

up to the edge of the instrument, and

gives a much more intensified sound than

the ordinary receiver gives.

Furthermore, he has devised an ad-

justable collar to fit around his receiver.

This collar absorbs those interfering vi-

brations which express themselves in the

superfluous buzzing and hissing heard in

an ordinary telephone.

In the course of his experiments Mr.

Baker noted that musical tones were pro-

duced on his receiver with more than

i

MR. SHARMAN RECEIVING A MESSAGE

proportional clearness. This has a direct

application to the progress of wireless

telegraphy, since the best wireless sig-

nals are musical buzzes, and musical

toned signals are being at present adopted

by the French government for their new
coast fog signals.

Recently Mr. Baker went to Pegwell

Bay to try his receiver in connection with

the Sharman system of wireless teleg-

raphy, by which submarines can get into

telephonic communication with battle-

ships through the water. He claims that

his receiver will pick up a wireless mes-

sage at three times the present distance.

If his claim is substantiated, the naval

commander of the near future will be

able to marshal his fleet and direct its

operations with more detailed precision

than did the Japanese generals when they

controlled the movements of their land

battalions with the field telephone.



High Frequency Apparatus to Go
with a Wireless Set

By JAMES H. DORAN

Many amateurs have undoubtedly

wished to use their wireless transmitting

instruments for the generation of high

frequency currents. The only additional

FIG. 1. PRIMARY FRAME

apparatus required is either a Tesla coil

or resonator. These can be made with

but little trouble and expense, and the ex-

periments that can be performed with

them are among the most instructive as

well as the most spectacular in elec-

tricity.

The coils and resonators described are

for use with ^4 to ij^ K. W. trans-

formers, condensers and spark gaps.

In the construction of coils and resona-

tors of this type the primary is place-d

over the secondary and is about twice

the diameter of the secondary. Only one

layer of wire is used on the primary, the

number of turns being from five to fif-

teen according to size of coil and num-
ber of wire.

,
For the primary frame cut out of one-

inch hardwood material four circular

rings two feet in diameter and two
inches wide. Glue these together so as

to form the end pieces (A) and (B),

Fig. i. Make sixteen pieces i by I inch,

in cross section and twelve inches long.

These are shown by (D), Fig. i. Fit

these into recesses extending through

the two inside layers of (A) and (B)
and glue. This forms a cage or drum
on which to wind the primary wire. Into

the center of the cage fix by means of

pegs a circular block (C), two inches

thick and with a circular opening in the

center twelve inches in diameter. This
block is to hold the secondary in place

inside the primary. Give the cage two
coatings of oil shellac and a coating of

some good stain or varnish. When dry

wind on the cage

twelve turns of

No. 4 hard drawn
bare copper wire,

spacing the turns

evenly apart.

For the second-

ary make another

cage n^4 inches

in diameter and

50 inches long.

The end pieces

can be made solid

and of i^-inch
material. The
cross pieces or

ribs should be 1

by 1 inches and
are glued and fit-

ted into the end
pieces with the

edges flush. About FIGi 2 . secondary cage
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ten should be used. Fig. 2 shows the

complete secondary cage. Give the cage

two or three coats of shellac and when

dry wind on several layers of leatheroid

or heavily paraffined paper so as to form

a stiff drum on which to wind the sec-

ondary wire.

In the center of the end pieces bore

24-inch holes and suspend the drum by

an iron rod run through these. Wind on

FIG. 3. BASE FOR COIL AND SUPPORTS FOR
SPARK GAP

the drum 800 or 900 turns of No. 24

D. C. C. magnet wire, about five pounds

will be required. Space the turns by

winding in at the same time a layer of

ordinary twine. When wound give the

whole several coatings of shellac or

micalac.

For the Tesla coil the primary should

be fitted over the secondary and concen-

tric with it. No nails or screws should

be used- in the construction of either the

primary or secondary. The base can be

made of three pieces of two by four 30

inches long and held in place by two

pieces 3 by 1 inch, 50 inches long, nailed

to these (see Fig. 3). To this base two

uprights 3 by 1 inch, 61 inches long,

are screwed and in the center of these

the secondary (supporting the primary)

is fastened by screws. The spark-gap is

placed above the coil and is made of

brass rods % inch in diameter and 2]/2

feet long and supported by brass tubes

two inches long fitted into the uprights

and allowing the rods to slide freely.

The ends should be filed to a sharp point,

and hard rubber rods ^ by 6 inches long

should be used for handles.

The resonator is of the Oudin type.

Its construction is the same as the Tesla

coil except that the circular block (C)

in the primary may be omitted. The

secondary is placed in a vertical position

and the primary at the bottom and con-

centric with the secondary. Instead of a

spark gap of a 3/g-inch brass rod screwed

into a 3-inch brass ball is used as the

terminal, one end of the secondary being

connected to the rod. Resonators of this

kind are known as the unipolar type, the

ground being used as the other terminal

when two are necessary.

Fig. 4 shows the method of connecting

the Tesla coil, the connections for the res-

onator being the same except that the

bottom turn of the secondary is con-

nected to the bottom turn of the primary

and this grounded. Fig. 5 shows the

resonator nearly completed.

The transformer used should give a

secondary voltage of from 10,000 to 20,-

000, and. the condenser of the best size

WlRELESS TRANSFORMER
ON /nduct/on Co/l}

^T

Secondary or
Tesla Coil,

Primary or__
Tesla Coil

no v:

Condenser
Primary Spark Gap

FIG. 4. METHOD OF CONNECTING TESLA COIL

suited for the transformer. The sur-

face of the spark gap should be rather

small, ^ or ^ inch in diameter and

some means should be used to keep it

cool. It is preferably made of zinc disks.

The coil or resonator should be in tune

with the other apparatus and this may be

accomplished by varying the number of
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plates or sections in the condenser and

the number of turns of wire in the pri-

mary of the coil or resonator. It is best

in tune when the longest sparks can be

obtained from the secondary. The pri-

mary spark gap should also be carefully

regulated to give the best results.

When working properly with a one to

1^2 K. W. transformer, etc., the sparks

should be 30 to 36 inches long for the

Tesla coil and somewhat shorter for the

resonator.

The frequency varies considerably ac-

cording to the capacity of the condenser

and the number of turns of wire used in

the primary. Using a condenser of .12

M. F. capacity it varies from 225,000 to

FIG. 5. RESONATOR NEARLY COMPLETED

over . 1,000,000, the smaller number of

turns used in the primary the greater

the frequency. The voltage is difficult

to calculate but runs up to about three-

quarters of a million when working full

force.

The above coil or resonator can be

used with large induction coils (12 to 24
inch sparks) and even small ones some-

times give good results. The author has

obtained sparks over 10 inches long by

using a 2^ inch coil and a good electro-

lytic interrupter, and using about six to

eight amperes on no volts in the pri-

mary circuit.

Smaller coils and resonators may be

made for induction coils and Y\ to y2
K. W. transformers by making the sec-

ondary about four times as long as its

diameter, and the primary twice the

diameter of the secondary. The wire

should be about No. 8 for the primary

and No. 24 to 28 for the secondary. In

resonators for small transformers and
coils the length of the secondary should

be about three to three and one-half

times its diameter and the primary twice

the size of the secondary. The wire in

the primary should be about No. 8 and
that in the secondary No. 28 to 32. How-
ever, the size of the wire makes little dif-

ference in either Tesla coil or resonator

if not too small in thus primary and if

the instruments are tuned to resonance.

All the ordinary experiments can be

performed with these coils and resona-

tors and with the larger ones a great

many uses will suggest themselves, and

at present many of them are being used

for research work in place of large in-

duction coils.

New Wireless Telephone Tests

A test of the wireless telephone in-

vented by Bernays Johnson, of St. Louis,

in southern Illinois mines prophesies its

eventual adoption for such work. Min-

ing men and engineers who were present

at a recent demonstration marveled at the

accomplishment of the boy inventor. Al-

though details of the system are not yet

available, some of the remarkable results

obtained will be of interest.

Mr. Johnson drove two rods attached

to his instrument into a ledge 200 feet

below ground, threw a switch to ring a

bell in the offices of the mining company
and a moment later talked with the super-

intendent. Then, proceeding into the

mine half a mile, he dropped one of the
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rods into a puddle of water, pounded

the other into the wall and again rang

the bell. Engineers who conversed with

him from the other end voiced their ad-

miration for the simplicity of the tele-

phone.

The test was significant in many re-

spects. It showed that by using his spe-

cial magnetic system Johnson has over-

come the interference of. minerals, and

that dampness, instead of hindering, as-

sists in the operation of the apparatus.

The most interesting feature to the

miners though, was the automatic talk-

ing-back-and-forth arrangement, which

supplants the obsolete method of throw-

ing one switch to transmit and another

to receive, as was necessary in earlier

types. The voice resounded almost as

strongly as from a wire instrument and

clearer, the "buzz" being eliminated..

The loud bell ringing which Johnson

produced, even at great distances, pleased

the inventor best, inasmuch as he was

somewhat doubtful before the test. The

inventor showed how he can ring se-

lectively any of several hundred boxes

from any telephone on the system. In

this connection it must be remembered

that with the wireless no central operator

is needed. Under the mining law, how-

ever, selective ringing will not be per-

mitted, the code making party systems

compulsory.

Mr. Joseph Lumaghi, mine, owner, who

asked the test, was pleased with the show-

ing. He pointed out that the wireless

telephone now nearing perfection will do

away with wires so troublesome in the

mining industry, for when attached to

the walls often tumble with the slate at

a critical moment, or when strung along

the floor are tramped on and broken

when needed worst.

Bernays Johnson is now 18 years old.

In 19 10 he was awarded the gold medal

and diploma at the International Expo-

sition held at San Antonio, Tex. Within

a short time he will hold 200 basic patents

in the various countries of the world.

Grover Reese.

Revolving Spark Gap

A new spark producer has been brought

out by the Paris firm of Ducretet and

Roger. What is novel about it is that a

metal ball is rotated by an electric motor,

and it lies across the mouth of a metal

cylinder which rotates at the same time.

The spark passes across between the ball

and cylinder, but is split up into numer-

ous small sparks and the surfaces are

REVOLVING SPARK GAP

always renewed so that there is little

danger that the metal will be worn by

the sparks. A strong air draught is

driven by a fan so as to pass through the

gap. This prevents an electric arc from

being formed here, which would be bad

for the working of the apparatus.

College News by Wireless

Few college papers are able to pay for

telegraphic news service from other col-

leges, and so the electrical engineering

department of the University of Michi-

gan is organizing a college press service

to exchange the news of all the univer-

sities by wireless.

The engineering department of each

college is to erect its own station and by

a system of relaying the messages to pro-

vide a medium for the free exchange of

news for the benefit of the student pub-

lications from coast to coast.
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Self Cooled Spark Gap

In order to insure the sustained high

operating efficiency of a wireless tele-

graph transmitting outfit, the electrodes

of the spark gap or ''oscillator" must be

kept as cool as possible.

A spark between hot electrodes will

arc and cause the received signals to

sound "mushy." In operators' parlance,

it is impossible to "copy fast stuff" un7

less the spark sounds sharp and rings

clear in the receivers.

The electrodes of the spark gap may
be cooled by air blast or by the use of

radiator disks. The latter method,
which has gained considerable favor

commercially, incorporates the principle

of self cooling embodied in gas engine

designs in which iron rings encircle the

cylinders. The greater area of the rings

dissipates heat much more rapidly than

could the cylinder alone.

The accompanying illustration shows a

Worts-McKisson gap of the radiator

type. The relative efficiency of the self-

cooled over the non-cooled gap may be

ascertained quantitatively by operating

the spark continuously with and without

radiator disks and noting the results in

miliamperes on the hot wire meter.

The cooling system of the above gap
was designed primarily for the heat de-

veloped in a three kilowatt discharge, al-

though the manufacturers claim that it

may be operated successfully on higher

power, due to allowance for overload.

Questions and Answers on Wireless
By A. B. COLE

ELECTRO-MAGNETIC WAVES

I. Describe a simple system for the

generation of electric waves, as used in

zuireless telegraphy.

A simple system is illustrated in Fig. i,

where (LJ) represents a leyden jar,

FIG. 1, SIMPLE SYSTEM OF WAVE GENERA-
TION'

or condenser, and (SG) represents a

spark gap. If the condenser is charged

to a certain potential by means of a static

machine, an induction coil, or otherwise,

a spark will pass between the spark gap

terminals. The passage of the spark sets

up electric waves which include greater

and greater areas as they travel away
from (SG), and become proportionately

weaker, as shown diagrammatically b}>

the current lines in the figure.

2. Describe a more efficient system for
the generation of these waves.

A more efficient radiation system is

shown in Fig. 2. In this case the lower

end of a vertical wire (A) is connected

to one spark gap terminal, and the other

terminal is connected to the earth (G),
or is "grounded." An inclined or a hori-

zontal wire may replace the vertical wire,

but neither of these is as an effective

radiator of energy for our purpose. All

these forms are, however, used in prac-

tice, and are known as "aerial wires,"

"antennae," or simply "aerials." Aerials
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will be more fully discussed in answer to

later questions.

A close examination of Fig. 3 will

show that the aerial, the ground, and the

air between the aerial and the ground,

constitute a condenser. Thus, if we

FIG. 2. MORE EFFICIENT RADIATION SYSTEM

connect the terminals of a static machine

or an induction coil to the terminals of

the spark gap (SG), and charge the

aerial system to a certain potential, called

a critical potential for the spark gap

length we are using, a spark will pass be-

FIG. 3. THEORY OF WAVE RADIATION

tween the spark gap terminals, and elec-

tric waves will be radiated into space by

the aerial system.

j. How far will these electric waves

travel in one second of time?

About 186,000 miles ; in other words,

at the velocity of light.

4. What effect have metallic or other

conducting objects on the passage of

electric waves?

Such objects absorb the waves to a

greater or less degree, depending on their

size and electrical conductivity. The
energy absorbed is probably converted

into heat. An example of this absorp-

tion is the fact that signals from ships

several hundred miles away from a cer-

tain commercial wireless telegraph sta-

tion in New York City becomes stronger

as these ships approach the station, but as

they pass under the Brooklyn bridge, less

than a mile away from this station, the

signals become so faint that they some-

times cannot be heard at all. No doubt

the steel structure of the bridge, which is

of course grounded, acts as an aerial and

absorbs the greater part of the energy

transmitted by the ship stations as they

pass beneath.

5. What is resonance?

Resonance may be explained by the

following experiment: If two tuning

forks which are capable of emitting the

same note, are placed within ten or fifteen

feet of each other, and one is set in vibra-

tion, it will be found that the other soon

begins to vibrate and to emit the same
note as the first. Electrical resonance is

analogous to this mechanical resonance.

6. What is "tuning?"

Tuning consists in bringing two elec-

trical circuits into resonance. Each wire-

less station has a certain "transmitting"

wave length, which is the resultant of all

the wave lengths to which the different

transmitting instruments will respond as

they are connected in the set. In com-

mercial wireless stations this transmit-

ting wave length is that wave length at

which the station will have the greatest

efficiency, and once found it is seldom

changed.

If we have a receiving station at a dis-

tance, we will receive the greatest quan-

tity of energy per second if this station

is in "tune," or resonance with the trans-

mitting station, that is, if it will respond

to the same wave length as that used by

the transmitting station. (Note the an-

alogy of the tuning forks, question 5.)

Our object, therefore, is to cause the

receiving apparatus to respond to this

wave length. We may increase the wave
length to which the set will respond by

either increasing the inductance in the

circuit of the aerial, tuning coil and

/L
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ground, or else increasing the capacity

in this circuit. In practice we tune ap-

proximately by varying the inductance,

and then tune accurately by varying the

capacity. Inductance is varied by a vari-

able inductance. or "tuning" coil, and ca-

pacity is varied by means of a variable

condenser.

How is a transmitting station "tuned1-7

7-

up?"

The remarks of the answer to Question

6 apply equally well to this process. Fig.

4 shows a simple transmitting circuit.

G~=

FIG. 4. SIMPLE TRANSMITTING CIRCUIT

The aerial is represented by (L), (G) is

the ground, (SG) the spark gap, (H) the

tuning coil, (CO) the spark coil, and

(LJ) the condenser. We have here two

separate circuits: First, the aerial, tun-

ing coil, ground circuit; and second, the

spark gap, tuning coil, condenser circuit.

We use a condenser of sufficient capacity

to give a blue spark, giving a crashing

sound. A hot wire ammeter is connected

in series with the aerial, and the variable

contact points are moved along the turns

of the tuning coil until the ammeter

shows a maximum reading. When this

occurs, the two above mentioned circuits

are in resonance or "tune," and the great-

est quantity of current is being radiated

from the aerial per second.

8. In what direction do electric waves

leave the aerial

?

Electromagnetic waves are believed to

be composed of two factors—the elec-

tric, and the magnetic. Both are radi-

ated in directions perpendicular to the

aerial. The electric component is the

one used in most wireless systems of

the present time.

9. What is a "damped" wave?

When a simple set is connected as

shown in Fig. 1, and the leyden jar is

charged to a critical potential for the

spark gap, a spark passes between the

spark terminals. Although this seems

to be a single spark, it is in reality com-

posed of a series of sparks. Fig. 5

shows what happens at this moment. If

we let the line (VV) be the line of po-

tential of "A," one spark terminal, with

respect to "B," and let the other spark

terminal and (OX) represent duration of

time, it will be seen that the difference

of potential starts to increase as the aerial

becomes charged, and continues to in-

crease until it reaches the critical value of

the spark gap length employed, which

value is represented by the point (C).

The potential of "A" then drops suddenly

as the spark passes, until the potential

is negative with respect to that of "B."

Then the relative potentials of "A" and

"B" change again so that "A" is once

more positive with respect to "B." This

FIG. 5. CURVE OF A DAMPED WAVE

process continues, the points of maxi-

mum potential constantly coming nearer

together, until the system comes to rest.

Then another spark passes across the

gap, and the same process is repeated.

Fig. 5 illustrates a system in which the

energy is strongly "damped," that is, the

system comes to rest in a very short time

after the spark passes.

10. What are the main causes of

"damping"?

Resistance in the aerial and in the

wires connecting the various instru-

ments, the sudden throwing of all the
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energy into the aerial, and the radiation

of the energy in a short time with re-

spect to the interval between sparks.

ii. What type of wireless telegraph

systems produces damped zmves?

The waves radiated by all systems in

which a spark from a coil or transformer

is used in connection with an ordinary

spark gap to start the oscillations in the

aerial system, are more or less damped.

12. What is the main disadvantage of

a damped system ?

A damped system radiates many dif-

ferent wave lengths, most of which may
be combined to produce a resultant wave

length, but more often there are two

resultant waves emitted by a damped

FIG. 6. CURVE OF AN UNDAMPED WAVE

station. Since there are so many fac-

tors in the main wave length we cannot

tune to all, although we can tune ap-

proximately to the resultants. There-

fore, we cannot receive all the energy

represented by the various waves, and

consequently the receiving range will be

decreased. Moreover, if another station

is working on one of the component

wave lengths of our station, the energy

represented by this wave will interfere

with the working of the other station.

13. What is an "undamped" wavef

This type of wave is produced by a

system in which the oscillations when

once started, continue indefinitely. In

such a system the resistance of the aerial

and the wires connecting the various in-

struments is zero, and the energy is sup-

plied to the aerial as fast as it is radi-

ated. In practice the resistances can-

not be zero, but are made to approach

as nearly as possible to this value, with

the result of producing a nearly un-

damped wave. Fig. 6 shows the prop-

erties of an undamped system.

14. What types of wireless telegraph

systems produce nearly undamped

waves?

The arc and the singing spark sys-

tems, if properly constructed and oper-

ated, will do this.

.15. What advantage and disadvan-

tage has an "undamped" system
,

over a

"damped" one?

The advantage of close tuning, and

the disadvantage of difficulty of regula-

tion. The arc systems must be so con-

structed that very close regulation of

the current supplied to the arc and very

close adjustment of the circuits are pos- ,

sible, and the spark gap must be well

cooled. The relations between the vari-

ous instruments of a singing spark sys-

tem must also be capable of close regu-

lation, but when once properly adjusted

it is easier to obtain good results with

the latter systems than with the former.

16. What is "static/' and how can its

effects be eliminated?

At certain times the atmosphere be-

comes filled with electrical charges, and

this is particularly the case previous to a

thunderstorm. Particles bearing charges

are continually moving about, and when

two of opposite sign approach suffi-

ciently near, a small spark or discharge

occurs between them, and the charges

are thereby neutralized. Each such dis-

charge is a source of electromagnetic

waves, which affect wireless apparatus,

producing a click in the telephone re-

ceivers. These discharges are known as

"static." •

Static is a source of great annoyance

to wireless operators, and at times it be-

comes so severe as to produce a steady

series of clicks in the receivers. At such

times it is almost impossible to receive

over long distances, since the clicks

effectually prevent the operator hear-

ing faint signals. In tropical coun-

tries the static is very severe, often re-

ducing the operating distance to a small
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fraction of that possible with the same
equipment in countries of temperate or

cool climate. Several inventors have

claimed the production of static prevent-

ers, but none is in universal use today.

17. How does sunlight affect the trans-

mission of energy by means of electrical

oscillations?

Sunlight seems to absorb electrical os-

cillations. Signals can be sent consider-

ably greater distances at night than in

the day time.

DIRECTORY OF WIRELESS CLUBS

This directory of amateur wireless

.clubs and associations will be published

each month. When a new club is formed
the names of the officers, also the street

address of the secretary, should be for-

warded to us at once. Any changes that

should be made in the directory, when
designated by an official of a club, will

be made in the next issue, after receipt
of such advice.
Amateur Experimental Wireless Association—

§1^ ^irk. President; Cornelius Hobos, A^icepresident and Librarian ; Lewis Kobie, Spokane,Wash., Secretary and Treasurer.
Allegheny County (Pa.) Wireless Association.—Arthur O. Davis, President ; Theodore D. Rich-ardsom A ice President; James Seamon, Leets-

dale, Pa., Secretary and Treasurer.
Amateur Wireless Association of Schenectady

£• ^T~L - T
UPk°ff

>
President; L. Beebe, Vice

President; L. Pohlman, Treasurer; D. F Craw-
ford, 405 Lennox Rd., Schenectady, N Y Sec-
retary.

Bridgeton (X. J.) Wireless Club.—Joseph P
Cox, President; Arthur Riley, Vice President;
S. B. Ashmead, 275 Bank St., Bridgeton, N. J.,
Secretary and Treasurer.
Bronx (New York City) Wireless Association—500 East 165th St., New York City.
Chicago Wireless Club.—R. C. Dickson, Presi-

dent
; John Hair, Vice President ; H. S. Ayers,

Treasurer; Seldon Stebbins, Recording Secre-
tary; E. W. Muellner, 6603 Langley Ave., Chi-
cago, 111., Corresponding Secretary.

Central California Wireless Association.

—

G. DeYoung, President; B. K. Leach, 860 Callish
St., Fresno, Cal., Secretary.

Cincinnati Wireless Signal Club.—A. J. Lyons,
President ; E. D. Achor, Vice President ; J. L.
Anderson, 1839 Hopkins St., Cincinnati, O., Sec-
retary and Treasurer.
East Buffalo Wireless Club.—Bernhardt M.

Zeufle, President; Arthur H. Benzec, 701 Walden
Ave., Buffalo, N. Y., Secretary and Treasurer.
Gramercy Wireless Club.—Walter Merrill, 121

E. 103d St., New York, N. Y, Secretary.

Guilford County (N. C. ) Wireless Association.—Hermon Cone, President ; Ralph Lewis, Vice
President ; Robins Tilden, Treasurer ; Theodore
Mans, Greensboro, N. C, Secretary.

Hartford (Conn.) Wireless Association.—P. S.

Southworth, President ; W. I. Hickmott, Treas-

urer ; H. E. Chapman, 32 WTethersfield Ave.,
Hartford, Conn., Secretary.

Haverhill (Mass.) Wireless Association.—Wil-
fred Vigneault, President ; Riedel G. Sprague,
Vice President ; Leon R. Westbrook, Haverhill,
Mass., Secretary.

Hannibal (Mo.) Amateur Wireless Club.—
Charles A. Cruickshank, President ; J. C. Row-
land, Vice President ; William Nouse, Treasurer

;

G. G. Owens, 1306 Hill St., Hannibal, Mo., Sec-
retary.

. Inter-Mountain Wireless Association.—E. L.
Bourne, President ; D. McNichol, Secretary ; J. G.
McCullom, 219-5 East St., Salt Lake City,
Treasurer.

Manchester (N. H.) Radio Club.—Earl D. F.
McKewin, President ; Clarence Campbell, Vice
President; Earle Freeman, 7 59 Pine St., Man-
chester, N. H., Secretary and Treasurer.

Progressive 'Wireless Club.—George Holt,
President ; Silas Pace, Vice President ; T. E.
Story, Poplar Bluff, Mo., Secretary and Treas-
urer.

Rockland County (N. Y.) Wireless Associa-
tion.—W. F. Crosby, President ; E. B. Van
Houten, Vice President ; C. Tucker, Secretary

;

V. N. Giles, South Broadway, Nyack, N. Y., Cor-
responding Secretary.

Roslindale (Mass.) Wireless Association.

—

O. Gilus, President; F. T. McKay, Treasurer;
Fred C. Fruth, 962 South St., Roslindale, Mass.,
Secretary.

Rochester (N. Y.) Wireless Association.—Ed-
ward T. Eastman, President ; Merritt D. Mosher,
Vice President ; Lawrence Hickson, Treasurer

;

Arthur F. Wright, Secretary; Floyd E. Wright,
Rochester, N. Y., Corresponding Secretary.

Springfield (Mass.) Wireless Association.—

-

A. C. Gravel, President ; C. K. Seely, Vice Presi-

dent and Treasurer; D. W. Martenson, 323 King
St., Springfield, Mass., Secretary.

Sacramento Wireless Signal Club.—F. Strader,

President; L. C. Huber, Vice President; G. B.

Vard, Treasurer; E. Ratcliffe, 2119 H St., Sac-
ramento, Cal., Secretary.

Southern Wireless Association.—B. M. Oppen-
heim, President; J. Fishel, 143o Henry Clay Ave.,

New Orleans, La., Secretary and Treasurer.

Tri-State Wireless Association.—C. B. DeLa-
Hunt, President; O. F. Lyons, Vice President;
T. J. Daily, Treasurer; C. T. Cowan, Memphis,
Tenn., Secretary.
Westchester (N. Y. ) Wireless Association.

—

Stanley R. Maning, President ; E. D. Mo.orhouse,
3 7 W. Main St., Tarrytown, N. Y., Secretary.
Wireless Association of Montana.—Roy Tysel,

President ; Elliot Gillie, Vice President ; Harold
Satter, 3 09 S. Ohio St., Butte, Mont., Secretary.
Wireless Club of Baltimore.—Harry Richards,

President ; William Pules, Vic& President ; Curtis
Garret, Treasurer; Winters Jones, 728 N. Monroe
St., Baltimore, Md., Secretary,
Waynesburg (Pa.) College Wireless Club.

—

C. W. Frietage, President ; James D. Thomas,
Chief Engineer ; John Meighn, Waynesburg,
College, Pa., Secretary.
Winnipeg (Manitoba) Wireless Association.—

Alex Poison. President ; Stewart Scorer, Vice
President : Howard Pratt, Suite 5, Columbia
Block, Winnipeg, Manitoba, Canada, Secretary
and Treasurer.

Wireless Association of Easton, Pa.—W. Bal-
lentine, President; John Q. Adams, Vice Presi-
dent ; Weikel Jordan, Treasurer ; E. J. Sortor,
Recording Secretary: James Smith, Jr., 123
North Main St., Phillipsburg, N. J., Correspond-
ing Secretary.

Wireless Association of British Columbia.

—

Clifford C. Watson. President; J. Arnott, Vice
President; A. H. Mackay, Secretary: C. Roes-
terer, 1934 William St., Vancouver, B. C, Cor-
responding Secretary.

Wireless Association of Vancouver, B. C.

—

Cliff C. Watson. President ; J. Arnott, Vice Presi-
dent ; R. C. Bodie, Treasurer ; A. H. Mackay,
Secretary; C. Riesterer, 1934 William St., Van-
couver, B. C, Corresponding Secretary.
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Dectrical wkers

Simple Two Phase Apparatus
By PAUL H. WOODRUFF

Two phase alternating currents for ex-

perimental purposes are usually inac-

cessible to the amateur. The history

and development of alternating current

power transmission, than which there is

no branch of electrical science more in-

teresting, owes almost everything to the

use of two phase circuits ; and a demon-

stration of their peculiarities is well

worth making.

The common telephone hand genera-

tor, delivering alternating current at 20

cycles at an armature speed of 1,200

revolutions per minute, is usually ope-

rated by means of a hand driven gear

wheel and pinion of five to one ratio.

FIG. 1. A TWO PHASE GENERATOR FROM
TELEPHONE MAGNETOS

The large gear is journaled in lugs which

project from the brass cups which form

the bearings for the armature shaft.

Any two phase generator is virtually

two generators, using generally the same

field and armature core. Use is fre-

quently made, however, of two distinct

machines with their shafts coupled end

to end so that their current impulses are

ninety degrees apart. This is obviously

the simplest arrangement, and is the

principle, if not the construction, of the

model shown in Fig. 1.

The baseboard for any hand driven

apparatus should be large enough to en-

able the operator to hold it steady while

driving; and as this generator offers a

considerable resistance to turning, espe-

cially on short circuit, a good sized base

is recommended. The block of wood on

which the machines are mounted can

well be almost a foot square. The two

generators are fastened solidly to the

base by means of screws through the lugs

on their pole pieces. Their relative posi-

tions are such that their large gear

wheels engage each other, the machines

facing in opposite directions.

The end of the driving shaft on any

of these magnetos is threaded to take

a small crank. Instead of this crank, an

extension shaft about six inches long is

fitted to one of these threaded ends, the

other end of the extension being jour-

naled in a simple brass bearing of the

correct height from the baseboard. This

end of the shaft may carry a pulley for

power drive, or may be fitted with a

crank of somewhat larger dimensions

than the one generally used for driving

one generator.

When the proper adjustment has been

made and the parts rigidly fastened to
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their base, turning the extension shaft

will turn both armatures through their

gears. The two phase adjustment is

made by arranging the two armatures
with their magnetic axes 90 degrees

apart; that is, when one armature core

has its iron faces in proximity to the

field pole pieces, the other armature core

is turned at right angles to it, with its

windings facing the field. The two phase
generator is now complete.

With this device we may repeat Fer-

ranti's experiment with the copper cylin-

der, as shown in Fig. 2. Each rectangu-

FIG. 2. FERRANTI'S EXPERIMENT

lar coil consists of 40 turns of No. 22

magnet wire wound on a form three

inches long and 1^4 inches wide, then

slipped off the form and bound with

thread to keep it in shape. The cylinder

is a 234 inch length of 1^ inch brass

tube. A slip of cork in its interior bears

in its center a short piece of glass tube

with its upper end sealed to act as a

pivot. A long needle mounted point up-

ward in a base supports the cylinder,

leaving it free to rotate at the slightest

impulse. The two rectangular coils are

arranged at right angles and enclose the

cylinder, the windings being separated

slightly at the bottom to admit the needle

without injuring the insulation. Using a

four wire circuit, two wires are run from

each generator to one of the coils. The
cylinder rotates because the four alter-

nating magnetic impulses of the two
coils succeed each other about the cylin-

der; and the latter in trying to resist

the drag of the currents induced in its

metal body, itself revolves. Reversing
the connections of one of the coils re-

verses the direction of rotation of the

cylinder.

The metal frame of a telephone hand
generator usually forms one of its ter-

minals. By connecting one end of the

coil windings together and running one
wire from this point to the frame of the

generator, we eliminate a wire and have
a three wire, two phase circuit.

The familiar rotating field experiments
of the early investigators are worth re-

producing. A simple rotating field is

made by mounting the four coils of two
80 ohm telephone ringers close together

on an iron plate 134 inches square and
1-16 inch thick, opposite coils being con-

nected in the usual way. A watch crystal

laid on the ends of the four cores forms
a convenient table. Small metal balls and
light iron objects placed in the crystal

will at once proceed to demonstrate the

rotation of the magnetic field. Metallic

objects suspended above the poles also

illustrate the rotative tendency. A num-
ber of other experiments of this nature

will occur to the observer.

From the rotating field experiment it

is only a step to the model two phase in-

duction motor. Indeed, we need only

replace the watch crystal by a rotatable

metal disk to have a self-starting motor.

A simple way to suspend the disk is to

center in it a slender shaft or spindle,

pointed at the lower end and of such

length that when this pointed end is

pivoted in the center of the iron base of

the rotating field, the disk just swings

clear of the coil poles. A light strip of

brass may then be bridged across from
one pole to another, with a hole in the

center in which the spindle of the disk

will revolve freely.
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If something more pretentious is

wanted in the way of a two phase induc-

tion motor model, the same field may be

fitted with a Gramme ring armature. This

is made by forming a ring of soft iron

wire, with a cross section of about one-

fourth inch and a diameter equal to the

distance between the outer edges of two

opposite pole pieces of the four pole field

already described. This ring core is then

wound toroidally with a layer of No. 22

cotton covered wire. At about eight

equidistant points in the winding, loops

are brought out, and these loops are sub-

sequently bared and all connected to-

gether in the center. This may be

mounted on a disk of wood, or even

heavy cardboard, and arranged on a

spindle as described for the plain disk.

How the Motorman Controls the

Switch at Corners

You have often seen the conductor

on a street car step off his car at a cor-

ner and lift a heavy iron lever at the

side of the track when he wished to

turn the corner instead of continuing on

the straight track. When the automatic

switch here illustrated has been installed

the motorman now attends to this opera-

tion without leaving his position, by
throwing the tongue in the track by

solenoids and plungers which he controls

electrically.

Upon the trolley wire is a metal trough

or "pan" in which are metal and wooden
strips over which the trolley wheel

passes. The motorman "coasts" or in

other words uses no current as his car

and trolley pass the trolley pan if keep-

ing the straight track. Should he use

the current to run his car while the trolley

passes through the pan the mechanism
throws the tongue in the track for the

curve. If an iron core is placed loosely

part way inside a tube surrounded by a

coil of wire or solenoid, the core will be

drawn into the tube when current is

turned into the coil. It is by such a

device installed under the track that the

switch tongue is moved.

The trolley pan consists of two strips

of wood having their inner edges beveled

and show with flat iron. The circuit

changer is a solenoid magnet having a

core armature that rests on plate (A)

until magnetized sufficiently to lift it

from (A) to (B). The trolley pan and

circuit charger are connected by the dark

wires from (D) and connect to terminal

(K) of the solenoid, then leave terminal

(L) and connect with flat iron strip

APPARATUS FOR MOVING A TRACK SWITCH
FROM THE CAR

(E). The negative flat iron strip (C)

is connected to the core armature (J)

by the white wire from (C) and passes

to the resistance coil (F). Suppose a

car to be approaching with the motorman

wishing to keep the straight track. He
shuts the current off his car, allowing the

car to run by its own momentum. When
the trolley wheel reaches the contact

block, it connects flat iron strips (E-C).

Current passes from the trolley wire at

(D) through solenoid (K-L) and comes
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back to contact strip (E), passes through
the trolley wheel into contact strip (C)
as indicated by arrows, then it goes down
the white wire (C) to armature (J)
through armature (J) to plate (A), to

solenoid (2), and to ground, thus setting

the tongue for straight track. In setting

the tongue for the curve, the motorman
keeps his current on while the trolley is

passing under the pan. In this case the

current, starting at (D), passes over the

same route as in the first case until it

leaves the armature (J) which is now
in contact with plate (B), instead of
(A), because the car is drawing current
from flat iron (E) through solenoid

(K-L). Instead of current going down
plate (A) the current now passes from
plate (B) to magnet (1) which sets the

tongue for the curve.

The current that passed through the

solenoid of the circuit changer in the

first instance was only enough to supply

ground magnet (2), but in the second
instance flat iron (E) had to furnish

ground magnet ( 1 ) , also the current the

car required. This heavier current,

passing through the solenoid (K-L),
caused the armature (J) to be lifted from
post (A) to (B). If the track tongue
is in the proper position for the motor-
man when he approaches, it makes no
difference; he must operate just as he
would were it not so.

F. G. Waldenfels.

cluster. A hook made of heavy wire may
be fastened to the pipe to support the
cord when not in use.

A Portable Stand Lamp

A portable lamp stand is often most
convenient and can be cheaply con-

structed in the following manner : Pro-

cure a screw attachment plug, some No.
18 reinforced cord and a four light clus-

ter threaded for pipe. From a plumbing
shop get 4.y2 feet of pipe to fit the cluster,

a tee, a nipple two inches long, four

nipples six inches long bent as shown in

the cut, and a cross tee into which the

four legs are screwed. The cord passes
in through the tee and up the pipe to the

PORTABLE STAND LAMP

If a better appearance is desired enam-
eled or brass pipe may be used.

Warren C. Thomas.

A Speed Governor for Motors

Often it is desirable to obtain very
constant speed from a motor. Large
motors having considerable angular mo-
mentum when revolving at full speed
will operate at very constant speed if a

constant voltage is applied and the load
is not variable. Small differences in

brush contacts, etc., will have no appreci-

able influence on the constancy of the

speed of large motors owing to the mag-
nitude of the angular momentum. This
is not true of small motors. Chattering
of brushes due to loose or badly designed
holders and bits of dust or grease on the

commutators will have considerable ef-

fect on the speed.

To obtain the desired constant speed
a simple device such as is shown in the

accompanying figure may be resorted to.

A flyball governor is driven by a belt and
pulley from the motor which is to be
governed. The governor can be taken
from some discarded apparatus such as

a phonograph. Of course the size of the
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governor must not be too large for the

motor. Common sense will dictate the

choice.

The frame can be made of wood or

other insulating material with brass bear-

ings for the governor shaft. At (d) a

metal plate is fastened to the frame.

This holds an adjusting screw (e) and

a binding post ( f ) . The bell crank (g g)

is pivoted at (h), and due to its weight

it drops when the balls of the governor

fly out at high speed. To make the action

more positive a light spring may be at-

tached to the horizontal portion of the

crank (g).

The governor is shown in a position

at a speed greater than desired. Nor-

mally the contact at (k) is closed, but

when the speed becomes excessive the

balls fly further apart, and as the gover-

nor is fastened rigidly to the shaft at (1)

the end (m) moves toward the left and

•VWVNAA
MOTOR SPEED GOVERNOR

the contact (k) opens. When (k) is

open a resistance is placed in series with

the motor diminishing the current input

and thereby the speed. The speed of the

motor is determined within certain limits

by means of the adjusting screw (e).
.

There are many possible arrangements

of the parts shown in the diagram. The

governing factors are the voltages of the

motor and the line.

Under certain circumstances consider-

able sparking will be noticed at the con-

tact (k), but by careful analysis this can

be diminished to a very small amount.

The arrangement shown in the diagram

will cause little trouble due to sparking.

If small motors are used with a potential

of only a few volts the resistance may
be dispensed with if the sparking is not

sufficient to be objectionable. When
operating, the contact at (k) is opened

many times a minute so that good me-

chanical construction is necessary. This

device has been used under several dif-

ferent circumstances and has been found

to give remarkably constant speed with

series motors. For governing shunt

motors this device should be placed in

the field circuit.

Analogies of Electrical Terms

BY DALE S. COLE

The term "Inductance" as used by

technical writers and engineers carries

with it a confused idea of what it really is

and how and where it exists in the elec-

tric circuit. Perhaps the best way to un-

derstand a thing so as to retain it, is to

form some mental or physical picture,

—

to compare it to something we do under-

stand.

So, before trying to comprehend in-

ductance it will be necessary to start at

the bottom and add step by step the

various points that are connected with it.

In the first place, when an electric cur-

rent flows in a wire we say there is a

field set up around the conductor. This

can be proven by cutting a hole in a piece

of cardboard, drawing a wire through it

and connecting the ends to some suitable

source of current. On the card sprinkle

some iron filings and distribute them as

evenly as possible over the surface. Now
turn on the current. The filings will ar-

range themselves in concentric circles

around the conductor. Each little piece

of iron becomes magnetized and assumes

a certain position relative to the wire.

This pertains more especially to the study

of magnetism and will not be taken up



862 POPULAR ELECTRICITY

here. Suffice it to say then, that there is

a magnetic field around the wire as

proven by this experiment. We can think

of this as lines, closed circles, or better

of whirls.

Let us now turn to the analogy sug-

gested by Sir Oliver Lodge, which gives

a very clear picture of inductance. Sup-

pose these whirls surrounding the con-

ductor possess inertia. Inertia is defined

as that property of a body by virtue of

which it tends to stay in its present state

of rest or motion in a straight line unless

acted upon by some outside force. These

whirls, then, tend to continue in the same
direction as long as the current is steady.

They spin at the same rate of speed.

Inertia effect does not come into play

until there is some change. Reduce the

current. These whirls tend to spin at the

same rate of speed and due to their in-

ertia they continue to do so for a slight

period of time after the current is re-

duced. In this way they oppose the

change in current. Their change lags

behind the current change. Should the

current rise they would oppose the

change again and would lag as before.

Whenever we have a conductor cut by
lines of force there is a voltage induced

or set up. So, this change in the field

surrounding the conductor is a cutting of

the conductor by the lines of the field

and hence voltage is induced. This volt-

age opposes the applied voltage or reacts

upon it.

We have a similar reaction in the case

of a heavy fly wheel. Suppose a heavy

fly wheel to be revolving at a given

speed. If the power is reduced the ten-

dency will be for the system to slow

down. Due to its inertia the wheel tends

to revolve at the same speed and thus

keep the shaft turning at that speed.

Energy has been stored by virtue of the

inertia, and this energy the wheel gives

back to the system when the speed is re-

duced. The fly wheel lags behind the

change. It opposes the change in the

same way that the magnetic field does in

the case above mentioned.

So conductors oppose changes of cur-

rent by the generation of a counter or re-

verse voltage, and this reaction expressed
numerically is called their "inductance."

The name arises from "induced voltage."

The unit of inductance is the henry. A
circuit has an inductance of one henry
when a counter voltage of one volt is in-

duced by a change of one ampere per
second. (Karapetoff Experimental En-
gineering.) It would be impossible to

define the henry in simpler terms and
embody all the ideas related to it. The
meaning of volts and' amperes we have
taken up in a previous article.

Inductance differs from resistance in

several ways. Resistance gives the same
effect whether the current be steady or
changing. Inductance is noticeable only

when the current is changing. Resist-

ance is due to friction of the molecules
of the conductor. Inductance is due to

the inertia of the field surrounding the

conductor. Energy used in overcoming
resistance is spent in heat. Energy ap-
plied for overcoming inductance is stored

in the field. The shape of a conductor
has no effect on resistance but effects in-

ductance very greatly. The resistance of

a wire is the same whether coiled or

straight but the inductance of a coiled

wire is much greater than that of a

straight wire.

We have some inductance in all alter-

nating current circuits, because the cur-

rent is constantly changing.

Soldering Aluminum

Among the latest methods tried for

soldering aluminum is one due to a Nor-
wegian who cleanses the aluminum sur-

faces by immersion in an electrolytic

bath and plates copper on them, after

which he has no difficulty in soldering

the coppered surfaces to each other. Off-

hand, this sounds like a complicated pro-

cess, but the ease and speed with which
electroplating can be done makes it com-
paratively simple and it may be one so-

lution of the vexatious problem of join-

ing pieces of aluminum.
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Photo-Electric Currents

One phenomenon which is going on

almost everywhere, and of which most

people are entirely unconscious, is the

production of currents of electricity by

the action of light. This is called photo-

electric effect.

In 1887 Hertz, the scientist who was

the first to produce electromagnetic

waves which made wireless telegraphy

possible, discovered that ultra-violet light

when incident on a spark gap facilitated

the passage of the spark. In other words

a spark gap which was greater than the

critical length at which a certain poten-

tial would break down the insulation of

the medium between the points, would

be easily broken down when ultra-violet

light was allowed to fall on the gap.

This discovery precipitated a great deal

of investigation on the effect of light

on charged bodies. It was proved by

these experiments that a clean surface

of a negatively charged piece of zinc

rapidly loses its charge when exposed to

ultra-violet light or even blue light. It

might be well to define ultra-violet light

as the radiation from luminous bodies

which is invisible but which affects the

photographic plate. It is sometimes

called short wave energy because it is of

shorter wave length than the visible rays.

The loss of the negative charge on the

zinc can only be explained in the light

of modern knowledge by the fact

that the negative electricity is actually

expelled under the influence of light. If

the plate is positively charged it will not

lose its charge if proper precautions are

taken.

Whether or not there are two kinds of

electricity—positive and negative—it is

sufficient to note that a negative charge

on a body actually consists of many

atoms of negative electricity which are

called electrons. When the zinc plate

was negatively charged there was an

extra amount of negative electrons con-

tained by the plate. The phenomenon

can perhaps be best understood by refer-

ence to the diagram which is illustrative

of the first method used in studying

photo-electric effect.

The positive terminal of a source of

100 volts potential is connected to a ring

shown in cross-section. The zinc plate

is connected to the negative terminal.

In series with the plates and the battery

is the instrument (G) which must be able

APPARATUS FOR DETECTING PHOTO-ELECTRIC
EFFECTS

to measure very small currents which are

of the order of magnitude of .0000000001

ampere. This instrument is usually an

electrometer. The source of ultra-violet

light is a spark between iron or cadmium

electrodes. An arrangement such as is

used in wireless outfits will furnish the

proper spark with iron or cadmium elec-

trodes. The most accurate results are ob-

tained in a vacuum because the compli-

cations due to the air otherwise present

are avoided. In this case a quartz win-

dow must be provided owing to the fact

that glass is opaque to ultra-violet light.

If negative electrons are expelled from

the plate when the ultra-violet light falls

on the zinc plate the little charged par-

ticles are immediately attracted to the

positive ring and this constitutes a flow

of current as is indicated by the instru-

ment (G). A very small current flows

even when the light source is screened

from the plate owing to the natural leak-
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age. When the zinc plate is illuminated

by the ultra-violet light the current flow

is many times larger. If the battery ter-

minals are reversed the zinc plate is posi-

tively charged. The action of light is to

expel negative electrons, but owing to

the fact that unlike charges attract each
other the positively charged zinc plate

prevents the escape of the negative

particles.

This expulsion of negative electrons

from metals takes place when X-rays are

used instead of ultra-violet light, and
when very refined measurements are
made the expulsion of negative electric-

ity can be discovered even in very faint

light from any luminous source.

The phenomenon is, of course, very
simple in appearance. However, all

metals act differently and there are many
conditions to be investigated. Zinc was
chosen as an illustrative metal because
it is very commonly employed in study-
ing the phenomenon.

The experiment illustrated may seem
to be of purely academic interest without
any practical value, but it must be re-

membered that nearly 50 years elapsed
before practical application was made of
Faraday's epoch-making discoveries in

electricity and magnetism. At present

the study of photo-electric effect is assist-

ing in formulating theories of matter
and electricity, and who can predict what
part this phenomenon will play in the

future when perhaps all things will be
done electrically and the present mys-
teries will be explained electrically.

Belting Small Motors

Sometimes it will be found that in

driving machines with small motors by a
belt the motor does not seem to be able

to carry a load well within its normal
rating. In that case see if the pulley of

the motor is not too close to the pulley
on the machine. If it is set too close the
arc of contact between the belt and the
motor pulley will be too small. Conse-

quently the belt slips when the motor is

heavily loaded. By increasing the dis-

tance between the center of the pulley
on the motor and the center of pulley
on the lathe, the arc of belt contact may
be so increased that no further trouble
will be experienced.

This point is always a good one to

bear in mind in applying small motors.
Too short belt centers mean that in or-

der to prevent slippage the belt has to

be very tight, which decreases the effi-

ciency of transmission and brings a

strain upon the bearings of the motor
and possibly on the bearings of the
device driven.

Cadmium in Connection with
Voltmeter Readings

The question has been asked—How
is cadmium used in connection with a
voltmeter to take readings on a storage
battery? The following explanation will

be of interest:
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In building new battery cells it is

quite possible that the plates, although of

the right color, may not be perfectly

formed, and a reading taker. aercss the

cell plates though i: gives the voltage be-

tween the plates, cites not show the con-

chum :: emit mace irmeaermemly _:

re: this mfcrmacitr. a rair :: mmmam
contact aieees may be attached :: the

voltmeter terminals. These ::ma::

pieces. aceercling :: Lyrmcm small be

male, as sh:-.vr. in maa :. :: barb career

_

and screwed :r poshed intc a piece of

cadmium about 9-32 of an inch in diam-

eter. The voltmeter lead should be fas-

tened about the middle point The de-

vice may be improved if tare a at rat twc

inches each way irom where the volt-

meter lead is attached, and the cadmium

to prevent its accidental contact with a

I artery plate, shoul i be enclosed in a per-

forated rubber tube. W ith two such con-

tact pieces the reading across the plates

may be taken by messing the eerrer enas

against the acsicive ana negative rags.

To take further readings ana referring

to Fig. 2j wet the cadmium in and. then

make ccrmeericrs "cer.veer eleecrclyce

ana mate, as at A . This :n a charged

tell sham a rive a rcsicive reading at

a 30. If Q12 be now brought in contact

v.ith the ?: mate, the vclmceter nee ale

gnes the v.-rcrr ~vay. sleeving a negative

reading: s: immerse baa ::nne:tmg as

at (B), and the voltmeter will read a: at

.22. The veltage cer.veer the mates is

then the sum of the two readings A \

ana (B), or 2 - If the reading fr:m

cadmium to Pb is not at least .10 volt,

the battery is not full}- charged, and

marrmg should be rntinued until the

merer value is reaehea.

In Fig. 2. I ana D) indicate the

methc I to be followed in taking readings

en 1 lis char area cell. The ca armam is n:
"

"

electa c rcsicive t: b:th alates ana tne ae-

lemia'/ber.veer T: and Tb O2 is fcrica

bv suecraecirg :ne mamtber from the

other, giving 1.8. "hen this point is

reached the cell should not be further

Electricity the Silent Salesman
Some helpful hints on the use of electric current in getting up show window displays. The

following schemes have all been used with remarkable success.

Typewriter Appears Almost Human

A prominent typewriter company has

an electrically operated typewriter in the

window of its New York offices Inch

mystihes ana a males rassers-cy.

What arrears to be an ordinary stc :i.

typevriter. rtcunted on an open trim

mahcgany cabinet, is sumcrcea at tne

four corners by four heavy silken ropes

suspended from two nickel plated tubes

similar in share t: the davits :t a

'mat. A strir :f rarer a: cat eight incites

wide rasses fmnt a rill m curate a en tne

each ":£ the machine, arcunb the rcller

ana ur> ever an enter ra~er in tae cam
part of the window.

The hevs cf the machine busily set

forth the good features of the typewriter -hz inmost: Hm:^:r rycpzwcanxR
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in question on a strip of paper and oper-

ate without the aid of any visible human
agency. A typist, however, seated at a

machine in one of the offices is the opera-

tor.

The silken ropes supporting the ma-
chine are silk covered wires twisted into

a rope. The cables are tied in a false

knot, which appears to pass around the

tube, but in reality passes through it,

giving opportunity to establish electrical

connections. The cabinet is full of elec-

tromagnets, one for each character or

key on the typewriter. The keys of the

typewriter in the back of the store com-
plete an electrical circuit when pressed,

and send a current through the proper

electromagnets, thus depressing the cor-

responding keys on the typewriter in the

Machine in

Window

Machine in
Back of Store

BverRoll.

f,frian0i

MAefi£TS Metm. Plunger
Connected refer

SPfilNQ

Contact

ToMetal Tubes

B^rrsRr 4l'l<l<h

HOW THE TYPEWRITER IS OPERATED

window. Though the front of the cab-

inet seems open, by getting down close

to the sidewalk and looking up into the

cabinet one may see his own face looking

down at him. The cabinet is not hollow.

A plate glass mirror mounted at an angle

in the box reflects the bottom and makes
it appear like the back. The magnets and
operating mechanism are between the

mirror and the real back.

Advertising a Hylo Lamp

A clever device for advertising a Hylo
lamp (one having a large and a small

filament) is being displayed in the show
windows of electrical supply houses.

The lamp is attached to a sort of easel

carrying a card upon which is the picture

of a girl. A second front card conceals a
clock mechanism which operates flesh-

ADVERTISING A HYLO LAMP

colored paper hands and arms that alter-

nately pull one cord and then the other,

thus lighting the small filament and turn-

ing it out, and then doing the same with

the large filament of the lamp. The
scheme might also be employed to attract

attention in various ways to goods or

advertisements other than lamps dis-

played in the window.

Rolling Balls Catch the Eye

Motion seems to be the important fac-

tor upon which the success of show win-

dow advertising is based, judging from
a device calling attention to a shoe oil.

A frame work supports upon a cross

bar a sort of teeter board, at one end
of which is attached a shoe which rests

in a vessel containing water. In a groove

in the board two heavy metal balls are

free to roll. With the device in the posi-

tion illustrated the balls roll to the lower

end, disappear for a moment and ap-

parently operate a switch which causes

two parallel coils with a soft iron core

connected to the other end to be ener-

gized. These pull the high end of the

board down and lift the shoe out of the
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Carborundum Display Cabinet

A carborundum company is using a

revolving five-sided cabinet to display

the numerous articles made from carbo-

rundum. The area for display is doubled

by arranging so that each of the five pan-

NOVEL WINDOW DISPLAY

water, which runs off, owing to the oil

dressing on the shoe. At the same time

the two metal bails come out from their

hiding place and roll along the groove to

the low end on reaching which, and dis-

appearing, the two coils become de-

energized, let go the cores and the shoe

again dips into the pan. The teeter

board also opens and closes spring con-

tacts which alternately light up the in-

candescent lamps in the revolving hex-

agonal box and in the two facsimile pack-

ages of Dri-Seal below.

CARBORUNDUM DISPLAY CABINET

els revolves on its own axis, as the whole

cabinet turns, both sides of the panels

being used. The equipment is run by a

small motor in the base.

A Pantomime Pen Talk

Two miniature figures, one indicating

by his smile that an easily filled fountain

'

pen is a source of pleasure while the

other seems to have gone the limit as

to patience in filling his pen with a rubber

bulb filler, are part of a Chicago sta-

tioner's show window exhibit.

Motion is imparted first to one of the

figures and then to the other by a small

electric motor and proper connections

within the cabinet. The leaves of a

small cardboard book on the front side

of the cabinet are turned slowly enough

for spectators to read the statements. A PANTOMIME PEN TALK
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A Sharp Attraction

A huge jack knife taking up almost

the full length of a show window is in

itself quite enough to attract attention,

but when this large knife slowly opens

A SHARP ATTRACTION

and closes its blades, the attraction seems
complete judging from the number of
people who stop to look. The only sug-

gestion that electricity is the motive
power is the end of the motor shaft which
projects through the side of the box upon
which the knife rests.

Use Wireless in Advertising

A rather novel application of wireless

telegraphy to advertising purposes was
made at a recent automobile show. The
outfit consisted of the sending set on one
end of a show case and the receiving set

on the other. Instead of using the fin-

gers to press the key in sending, a rubber
bulb was arranged to operate it, this

bulb being within easy reach of visitors.

The wireless waves caught by the receiv-

ing apparatus operated relays which
closed the circuit of a battery motor at

the top of a column mounted on the
cabinet. Attached to the shaft of the
motor was an aluminum disk six inches
in diameter upon which was printed an
advertisement. This disk was revolved
by the motor which was started and
stopped by pressing the rubber bulb.

Attention Arrester

The cut represents an apparatus used
for calling attention to a window display.

A metal rod (A) is riveted to a revolv-
ing shaft (B), which motion causes the

WIRELESS ADVERTISING NOVELTY

ATTENTION ARRESTER

balls suspended from the bar to swing
and hit against the glass of the window,
provided the apparatus is placed in the

proper position. The revolving plane

may be made of heavy cardboard and
may or may not be lettered. The best

motive power is an electric motor, run-

ning at a fairly high speed. The base

(H) should be in the form of a hollow

box in order that should a belt be used
it can easily pass from the motor to the

grooved pulley (F).

Charles H. Sampson.



Metal
Plated

Paper

German lithographers are beginning to

use metal plated paper instead of thin

metal sheets, preferring the

former as the paper body

gives a soft cushioning ef-

fect which cannot be ob-

tained with the solid metal. For this pur-

pose the metal is electroplated on the sur-

face of the paper, which has first been

coated with a layer of graphite to give it

a conducting surface. The principle thus

employed is old, but the difficulty has al-

ways been that the liquid in the plating

bath would soak into the paper and

would loosen the metal film from it even

while this was being deposited. Now
the users have learned that by first coat-

ing the paper with a varnish or lacquer

impervious to moisture, they can make

it immune against the direct action of

the liquid, so that the film of metal will

cling firmly to it.

When one lifts the telephone receiver

off its hook to call central and then talks

a few moments with his

Energy friend, he realizes, of
Used in

Telephoning
course, that a certain
amount of electric current

is used, and yet it seems such a very

small amount as to be quite negligible.

However, when we consider the millions

of telephone calls that are made each

year in the United States, we can see that

the electric energy used is considerable.

The New York Telephone Company,

which keeps very close tab on its af-

fairs, estimates that a million telephone

messages can be handled with an ex-

penditure of 900 kilowatt hours. To

produce 900 kilowatt hours in a power

house will take a little over a ton of coal,

Electric

Vehicle

say 2,025 pounds. A very conservative

estimate will set the number of times

the telephone is used in the United

States at 10,000 million times a year, so

the energy required for transmission

may be set down in terms of coal as

considerably over 10,000 tons.

Electric vehicles both for pleasure and

commercial service have come to the

front in the last two or

three years more rapidly

than the average person

suspects. Many are still

prone to judge them by the earlier types

which are still within the memory of all,

and which could in no way compare, in

point of appearance and reliability, with

the really wonderful cars which the man-

ufacturers are now producing. The elec-

tric is not held up as capable of displac-

ing the gasoline car, but it does have

certain fields of its own in which it is

supreme.

Beginning with the February issue, a

four-part article will be published in this

magazine describing the particular adapt-

ability of the electric vehicle for certain

classes of service, telling in simple lan-

guage what the prospective buyer should

know about the batteries and how to care

for them, all about charging batteries,

mileage and speed capacity of the ve-

hicles, economy of electric trucks and

delivery wagons, etc. The author, Mr.

W. C. Jenkins, is a well-known magazine

writer on practical and economical ques-

tions in general. He has taken up the

study of the vehicle question with zest,

and written an article which will be ex-

tremely enlightening and interesting to

the non-technical reader.



Ten-year-old Minerva stood watching with
interest the shaping and building of a large hat
upon which Miss Hamilton was putting the
finishing touches. When it had been admired
by all, the head trimmer asked:

"Minerva, do you think you will be a mil-
liner when you get big?"

Instantly the child's face grew sad and she
answered gravely:

s

"No, I guess I'm not going to be anything.
I'm going away to college."

*

Willie—"May I go and play now, ma?"
Mother—"What, with those holes in your

No, with the boy next door."

* * *

trousers

Willie

'Who gave ye th' black eye, Jim?"
'Nobody gave it t' me, I had t' fight fer it.'

Mistress—"Has Master Willie come in yet?"

Servant—"I think so, 'm. I haven't seen
him, but the cat's hiding!"

* * *

A train in Arizona was boarded by robbers,
who went through the pockets of the luckless
passengers. One of them happened to be a
traveling salesman from New York, who,
when his turn came, fished out $200, but rap-
idly took $4 from the pile and placed it in his
vest pocket.

"What do you mean by that?" asked the
robber, as he toyed with his revolver. Hur-
riedly came the answer: "Mine frent, you
surely vould not refuse me two per zent dis-
count on a strictly cash transaction like dis?"

% * *

Condescending Chappie—"I weally can't we-
member your name, but I've an idea I've met
you here before."

Nervous Host—"O, yes, very likely. It's
my house."

Qrcuits
Talkative Passenger (trying to get into con-

versation)—"I see—er—you've lost your arm."
Gentleman (trying to read)—"So I have.

How careless of me!"
5jt >Jj >JC

Willie rushed home to his mother in great
excitement for her to get him ready to go to
the circus. "A lot of us fellows are going to
get in free," he shouted. "We did some work
for the show people. Georgie Jones carried
water for the elephant and Johnnie Jones
opened up baled hay for the camels." "And
what did you do?" asked his mother. "Me?
Oh, I had a fine job. I washed the snakes."

% % *

It was a beautiful evening and Ole, who had
screwed up courage to take Mary for a ride,
was carried away by the magic of the night.

"Mary," he asked, "will you marry me?"
"Yes, Ole," she answered softly.

Ole lapsed into a silence that at last became
painful to his fiancee.

"Ole," she said desperately, "why don't you
say something?"

"Ay tank," Ole replied, "they bane too much
said already."

* * *

"Mr. Cleaver, how do you account for the
fact that I found a piece of rubber tire in one
of the sausages I bought here last week?"
"My dear madam, that only goes to show

that the motor car is replacing the horse every-
where."

*

The afternoon of the big game between the
Giants and the Athletics, Tom, entering the
office, found a note from his employer, Mr.
Soandso:

"I am going out—shall return at six-fifteen."

Tom left a note:

"I am going out, too; but you'll never know
it, Old Glue-foot, for I shall return at six-
fourteen."

But Tom got caught in a street car block
and Mr. Soandso didn't.



POPULAR ELECTRICITY 871

THE MOST POWERFUL TURBINE /N,

THE WORLD W/)5 PLACED IN SER-
VICE Oti NOV. 3$£ /ITTHE W7ER
5 WE STATION OF THE NEW YORK
EPiSONCO. THIS G/?£/?TG£ME/?
t)TOR ^HftS H CAPACITY

How
wnm it

IS ?

J
VF 3<7,odO HORSE
POWER ENOUGH TO
SUPPLY ALL THB-

CURRENT FOR THE CITY OF
PROVIDENCE F.I.-ALONEIT
WOULD 5VPPLY A CHAIN OF-

WHAT
MftKES
JT 50
HOT?



!

Common Electrical Terms Defined
In this age of electricity everyone should be versed in its phraseology. By Studying this page from month

to month a working knowledge of the most commonly employed electrical terms may be obtained.
V

Helix.—A coil of wire conductor. In wire-
less telegraphy it consists of a few turns of
heavy brass or copper ' wire wound upon a
hardwood drum. The transmitting helix pro-
vides the necessary inductance for the trans-
mitting circuit.

_
Henry.—The practical unit of self-induc-

tion.

High-Bars.—Applied to commutator seg-
ments which form less wear or faulty con-
struction are higher than the adjacent seg-
ments.

High Frequency.—A term applied to alter-
nating current in which the alternations or
change in direction of the current takes place
many times a second. Ordinary frequencies
for lights and motors range from 25 to 150
cycles per second. High frequencies measure
the cycles in thousands per second.

Hissing.—The noise produced by an arc
lamp when the arc is too short or the car-
bons are too coarse-grained.

Home Station.—The end of a telegraph
line where the operators using the expression
are working.
Horsepower.—In electrical units the equiva-

lent of a mechanical horsepower is 746 watts.

Horseshoe Magnet.—A bar of magnetized
steel of U shape.

H. P.—Abbreviation for "horsepower."
Humming of Transformer.—Noise pro-

duced by an alternating current transformer.
A bar of iron very suddenly magnetized or
demagnetized emits a snapping sound or tick

due according to theory to the sudden arrange-
ment of the molecules. This magnetization and
demagnetization takes place many times a sec-

ond in the core of a transformer and to it is

due some of the noise. The mutual repulsion

of the sheets of the transformer core and the
attraction of the turns of the coils are two
other causes of the humming. Tightly clamp,
ing the sheets and binding the coils will re-

duce the noise.

Hysteresis Loss.—When a piece of soft iron
is magnetized and then the magnetizing source
removed, it is found that the soft iron does
not lose its magnetism entirely but retains

part of it. To take away this remaining mag-
netism a certain amount of energy must be
used. This loss of energy to demagnetize the
iron due to its "retentivity" is termed hystere-
sis loss.

Ignition.—In electricity the exploding of a
gas in the cylinder of an engine by an electric

spark between make and break contacts or
between sparking points.

Indicating

Switch

Illumination.—Referring to light either
natural or artificial.

Impedance.—In general the term applied to
any opposition to the flow of alternating cur-
rent.

Incandescent Lamp.—An electric lamp in
which the current flows through a conductor
in the form of a filament thus heating the fila-

ment to whiteness. The filament is sealed in a
glass bulb which is exhausted of air, two short
pieces of platinum being used to lead through
the lamp stem to the filament ends.

Indicating S w i t c h.—

A

snap switch which shows by
the words "ON" or "OFF"
whether its circuit is made
or broken. (See cut.)

India Rubber.— See
Caoutchouc.
Induced Current.— The

current induced in a conduc-
tor by causing the conductor
to cut lines of force or by
changing the density of the lines of force
about the conductor.
Inductance.—A quality of a circuit by which

it does not have the full current immediately
flowing^ because the energy goes to build up a
magnetic field around the conductor or in the
coil. This quality is also shown when after
the electromotive force is withdrawn from a
circuit the current requires time to fall to zero.
Induction.—The effect a current flowing

may have upon itself or on adjacent circuits.
For example, if one of two adjacent parallel
wires carries current this wire by inductance
will produce a current in the opposite direction
in the other wire if this second wire is in the
field of lines of force of the first wire.
Induction Coil.—A device which by induc-

tion between two coils wound on the same soft
iron core causes the primary
coil to produce a higher or
lower voltage on the secondary
coil. A typical coil (see cut)
has a core (C), a primary
winding (PP), a vibrator (V),
a condenser (S) and a sec-
ondary circuit (SS).
Influence Machine.— A

static electric machine. In one
form it consists of two glass discs, one sta-
tionary, the other rotating in front of the
first. On the principle of the electrophorus
(See Electrophorus) the rotating disc is ex-
cited and metallic combs take off charges of
opposite nature to leyden jars.

Induction Coil
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The most beautiful trolley trip in the

world is the 25 mile journey from the

heart of Los Angeles to the Alpine Tav-

ern which stands high up on the side of

Mount Lowe at an altitude of 5,000 feet

above sea level.

The trip is .divided into three parts,

the first and longest lap being from the

Pacific Electric depot, said to be the larg-

est terminal of its sort in the world,

through Los Angeles, Pasadena and a

number of smaller towns, and so on up

into the foothills to Rubio Canyon,

where a change is made to the cars of

the incline railroad. This is one of the

most interesting divisions of the trip, as

the incline runs apparently "straight up."

It is more than 3,000 feet long and for

the greater part of its length runs on

grades of 60 to 62 per cent. It is an

electrically operated cable road, which

utilizes two cars with a capacity of 28

persons each, and the cars are built on

an incline so that the seats are arranged

in tiers, giving a splendid view over the

mountains and valley to every passenger.

While the steel cables are tested to

withstand a strain of 100 tons, the cars

when loaded never exceed five tons in

weight, and in addition to this precaution

there are safety devices to be used in

case of an accident.
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Half way up the incline is a "turnout"
where the ascending and descending cars

pass.

At the top is found the mechanism for

operating the incline railroad, and in fact

there is quite a little settlement there

known as Echo
Mountain Post Of- ^^^ffl
flee. The great

searchlight from
the Chicago
World's Fair has

been set up on the

top of the station

and by night it

throws its rays far

out over the foot-

hills and slightly

rolling country,
which extends to

the Pacific, about

50 miles away.

Here at Echo
Mountain is the

Mount Lowe ob-

servatory, to which the traveling pub-
lic is made welcome. The astronomer
in charge of this institution is Pro-
fessor Edwin Lucius Larkin, who is well
known for his scientific articles, and this

GLIMPSE OF MT. LOWE OBSERVATORY

genial old gentleman explains the use of
the various scientific instruments and
permits his guests to get a glimpse of the
stars through the telescope.

The most remarkable part of the trip
and by far the finest from a scenic stand-

point is to be found
in the trolley ride

from Echo Moun-
tain to the Alpine

Tavern. This divi-

sion of the road is

blasted out of the

mountain side for

a distance of eight

miles and is run on
a seven per cent

grade. The horse-

shoe and hairpin

bridges which ex-

tend along some of

the difficult points

are calculated to

make the timid

passenger hold his

breath, as the car rounds curves over
precipitous crags and apparently hangs
in midair. This feeling of being sus-

pended in space is emphasized when the
trip is taken on a cloudy day and the

HORSESHOE CURVE ON THE ELECTRIC RAILWAY UP MT. LOWE
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curling mists half obscure the tree tops

far below. The scene is one of rare

beauty during the winter, for while the

lowlands about Los Angeles never re-

ceive a flake of snow, the mountains are

covered every year with

an immaculate garment

and a trip through the

mountain passes at this

time between snow en-

crusted trees is of the

most delicate and rav-

ishing beauty.

Almost a mile above

- sea level the trolley halts

at a comfortable resting

place known as Alpine

Tavern, which is built

in a rustic style in keep-

ing with its surround-

ings and yet is conducted

as a first-class hotel.

This terminus of the

electric road is only

1,100 feet below the

summit of Mount Lowe

and a three mile trail

winds about its slopes

making an easy ascent

for the amateur mountain climber. Most

travelers, however, prefer to continue

their jour-

ney on four

legs and so

THREE THOUSAND FOOT INCLINE

THE PASSENGER EEELS AS IF HANGING IN

MID-AIR



Bringing Electricity to

the Farm

A small gasoline engine driving a dy-
namo, which in its turn furnishes cur-
rent for motors and lamps or to a stor-
age battery, constitute the remarkably
simple system which is to-day bringing
the city's greatest convenience—electric-
ity—into the homes of country dwellers.
Where the current from a central light-
ing station is not available, the small iso-
lated plant of this type has established a
very firm footing and, now that thou-
sands are in daily operation, can be con-
sidered in no sense an experiment.

_

Taking as an example the Dean home
lighting system shown in the large illus-
tration, the prime mover is the gasoline
engine, correctly designed for such work.
Directly connected to its shaft is the dy-
namo which generates direct current
suitable either for light and power or
for charging the storage battery mounted
at the rear.

Above the dy-

namo is the

s w i t c hboard
containing a
few simple
switches and
i n s t r u ments
t h e operation

of which may
be learned in a

few moments.
The use of the storage battery adds

flexibility to the system. The dynamo
alone might furnish the current for the
usual number of lights and motors but

in that case the engine would be re-
quired to run even to supply a single
porch light. But with the battery to act
as a reservoir of energy, so to speak,
the engine and dynamo need be operated
only at speci-

fied intervals

and current

then taken
from the bat-

tery at any
time and in

such quantities

as desired.

Again, there

may be spe-

cial occasions,

as for unusual illuminations or for
threshing or sawing, when an amount of
current is required which neither the
dynamo nor the battery can alone sup-
ply. In such cases the battery is fully
charged beforehand and then both bat-
tery and dynamo thrown onto the circuit
easily caring for the load and giving the
system double capacity for a short time.
What is known as the low voltage sys-

tem is employed; that is, the current is

supplied at a pressure of 30 volts, so
low that hardly any sensation could
be felt if one were to touch the two sides
of a circuit, and absolutely harmless to
human beings or animals. Neither is

there any danger of fire so constantly
a menace when the old forms of lighting
such as kerosene and acetylene are em-
ployed.



POPULAR ELECTRICITY 877

A VIEW OF THE DEAN

A Test for Street Lighting

It has always been a much discussed

question as to which is the better way to

light streets, whether by gas or by elec-

tricity. It is a question which has come

up some time in the history of perhaps

every town.

The same old problem has bobbed up

in Manchester, England. There seemed

to be so many good things to be said for

each that they could not make up then-

minds which to adopt. But the English

are a methodical people and like to solve

all their problems at first hand. So

they resolved to give both systems a fair

and impartial test, and from the results

then decide upon the one that makes the

best showing.

HOME LIGHTING PLANT

To each system has been allotted a

certain section of the city for experi-

mental purposes. The competition will

be conducted by the city itself and will

be entirely unbiased. Each faction must

light the section which has been assigned

to it, to the best of its ability, all the

while keeping a close tab on costs, for

the best system wins. An independent

committee of experts has been engaged

to carry out periodical tests and to check

over the comparative costs. In making

the final decision, the city council will

take into account the initial expenditure,

cost of maintenance, and quality of il-

lumination. The result of such a thor-

ough test will undoubtedly have an im-

portant bearing on the old controversy

of gas vs. electricity.



Electrical Securities
The Value of ConsohdaUons and Mergers and the Saving to the Public It Is Possible toEffect Thereby-In Particular the Positive Need for Such Centralization in

so Far as Public Utility or Service Companies Are Concerned

By "CONTANGO"

"the best service means the best earnings.

Not so long ago a determined effort
was made in these pages to make clear
and put in plain English the financial
terms and expressions used in describ-
ing the various stocks and bonds likely
to be offered to the investing public, and
in particular as they might refer to in-
vestment in electrical enterprises. Step
by step the usual methods of company
formation were described and the more
common kinds of stocks and bonds
named and explained. Simplicity was
the keynote. Finally, definite examples
of the various classes of electrical and
kindred undertakings were given. The
position of the small plant and its nec-
essary and gradual absorption into the
larger "system" of a parent controlling
company was explained. Due attention
was also directed to the absolute neces-
sity for full information to the public
in the case of all public service or utility

corporations. Frank information as to
rates, frank acceptance of the principle
of the lowest possible charge for current
commensurate with a fair return on the
money invested in each particular enter-
prise, and after allowing for all legiti-

mate expenditures, was insisted on. In
this- latter particular the economy de-
rived from centralization and consolida-
tion was clearly shown.

Since then the process of linking up
small plants and businesses has gone sys-
tematically and steadily forward in all

parts of the country.

It is now the purpose here to explain
somewhat more in detail the financial
reasons for such consolidations and mer-
gers, the style in which they are most
likely to appear, the best types and the

reasons justifying their appeal to public
confidence and public support.
At a time when so much is heard by

the public of the dissolution of this or
that "trust" or system, particularly of
those concerned in the distribution of
human necessities, such as food products
and the like, it is certainly opportune to
note that, in special directions at any
rate, people are now alive to the positive
advantages of, indeed necessity for, the
existence of certain forms of public serv-
ice consolidation. Thus the advantage
of consolidating the street railway sys-
tems of any given town is scarcely a
matter for argument, and it is to a great
extent the same with the telephone and,
most certainly, with the water and light-
ing service^ It is recognized on all sides
that the prime reasons for oneness, or
centralization, in such service are effi-

ciency, economy, the "lowest rates com-
mensurate with fair returns on invest-
ment" and a policy of consideration and
conciliation on the part of both the com-
pany serving and the public served.
Thus the public is ready to go a long
way in the acceptance of the theory and
practise of consolidation provided the
corporations interested recognize their
obligations, and as a result those invest-
ing in the stocks or bonds of such con-
cerns have practically a double guaran-
tee of security.

It is not the intention to discuss the
question as to what extent the big con-
solidations such as the Standard Oil or
Steel corporations have or have not been
of general benefit to the public. It is,

however, worth remarking, that oil could
certainly not be obtained for the low
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price it is to-day had it not been for the

Standard Oil Company and its wonder-

ful business organization. And even

now there are being formed in all parts

of the country organizations or clubs

which contemplate the production, sale

and distribution of foodstuffs on a co-

operative basis. This is but a general

combination—combination on a very ex-

tensive scale—and to a fair degree de-

fines the position of a public utility cor-

poration conducted with any show of

wisdom-viz., combination by coopera-

tion—with the further point that it is

the policy of nearly all such public utility

companies to ask the public to partici-

pate in a common ownership by otter-

ing them the free opportunity to invest

in their stocks and securities.

There is then established this most

welcome and striking fact that anyone

who wants to do so, and has the money,

can buy the shares or invest in the secur-

ities of all these great consolidations and

mergers now so usual in all the large

and progressive centers of population.

The vital point is to know how to pick

out the best and most substantial.

The first answer is that by the names

at the head of such enterprises, by the

management and by the bankers and

brokers offering such investment oppor-

tunities they should be easily placed by

those in the least familiar with their local

surroundings and who take an interest

in the men prominent in them. To con-

sult a reputable banker is always a safe

course. Granting this, there must come

a second question as to the nature and

value of the different stocks and bonds

formed by such mergers and consolida-

tions. The merger is, of course, the

mingling or sinking of one company m
another, the sinking sometimes of

_

the

smaller concern in the larger, sometimes

of concerns of almost equal size, but m
this latter case it is usually termed a con-

solidation, but to all intents and purposes

they are one and the same thing. 1 hen

a merger or consolidation having been

effected one usually hears of consoli-

dated bonds or of refunding 'issues and

other such financial terms. Probably

nearly everybody has heard at some time

or another of government bonds. We
speak of a thing being as safe as a gov-

ernment bond, that is to say the secur-

ities issued by "Uncle Sam" and based

on the credit of the United States gov-

ernment. Then, too, likely a good many

readers have heard of English "consols,"

the securities issued by "John Bull" and

based on the credit of the British gov-

ernment. "Consols," it may be observed,

derive their name from the fact that they

represent consolidations of former secur-

ities with later ones, this abbreviation

of the word "consolidated" giving the

name by which these world famous se-

curities are generally known. "Refund-

ing" is the name given to bonds or se-

curities issued to take up one set and

replace them either by another set issued

by the same company, bearing perhaps

a different rate of interest and to a larger

amount for the purpose of getting addi-

tional funds for improvements, exten-

sions and the development of the busi-

ness, or they may merely pay off the old

issue, or again may be part of an issue

made by the new and larger company

formed by the union of small concerns

and for the purpose of getting rid of

all or part of the securities of the com-

bining companies. In this latter case

there would probably then be issued in

their place bonds all of the same de-

nomination and bearing the same rate

of interest with the property of the whole

combination behind them as security.

Now it is right here that stress should

be placed on the advantage and economy

in having just one set of bonds issued

on the security of the whole property.

This is the simplest, not always the

easiest, but always the best form of

financing. To arrive at this desirable

condition often takes time. So it hap-

pens that those who arrange and manage

these combinations and mergers always

look to the ultimate consolidating of the

different kinds of stocks and bonds in
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uniform designation and amount where
possible and as soon as possible. This is
the true object of consolidation or merger
as far as securities are concerned, just as
economy in cost of management and
lower cost of production is the reason
from a business standpoint. So, too if
rightly conducted the consolidation of 'se-
curities should mean economy in interest
payments, better security and greater
simplicity in termination or maturity.

If then your attention is drawn to an
announcement of a new consolidation or
merger of certain electrical companies:

First consider with whom the manage-
ment is to be

:

Then consider the brokerage or bank-
ing firms offering the stock or securities

:

Then, as to the actual securities them-
selves, consider their character as to
amount, what they represent and the rate
of interest: Ask for particulars on these
points if you do not understand them.
There is in this connection one fact to

be kept in mind, that there is at this time
a great deal of "pyramiding" of the se-
curities of companies going on. Piling
Ossa on Pelion, mountain on mountain,
so to speak, and rolling up vast sums of
indebtedness without need, and without
proper physical assets to secure them. It
may be the adding of one company to
another and then another to the two or
adding one set of securities to others,
and yet again to others. Hence it is
essential to see that refunding actually
means refunding, or the retiring of one
set of securities without undue increasem the total amount outstanding, or that
consolidation actually does mean the con-
solidation of two sets of stock or secur-
ities into one, without undue or unwar-
ranted increase in the amount.
A corporation is, as things are at the

present, as much privileged to buy the
securities of other corporations as is the
individual to use his credit to purchase
property from other individuals. Thatm this process on the part of the corpora-
tions there often is the creation of con-
siderable of what is termed "water-"

meaning an undue and extra amount of
stock or bonds not based on tangible
physical assets, nobody denies. The only
way to overcome this is by the enact-
ment of laws restricting corporations or
companies—call them how you will—in
the issuance of new securities by the
actual outlay of the proceeds realized
±rom the sale of such stock or bonds
less of course reasonable expenses for
the disposal of the securities to the pub
lie, announcements, advertisements
brokers fees, commissions, circulars and
the like.

To show the proper and opposite pol-
icy—while no particular company shall
be mentioned here, yet many of the read-
ers of Popular Electricity are more
or less familiar with the fact that there
have been consolidations and mergers of
traction (street railway and elevated)
properties in divers and quite important
centers m the past year. In all such
instances the effort made was in the di-
rection of lopping off excessive outstand-
ing obligations or debts, simplification of
all classes of the securities and economym management and operation. Now, di-
rectly there is concentration in manage-
ment in the form of consolidation of the
many departments of several companies
into the few departments of one parent
company, there is reduction in the cost
of operation, or in the case of electrical
undertakings, reduction in the cost of
producing electricity.

_

m

The beauty of an electrical combina-
tion or consolidation is that, above all
others, this union of small companies
saves waste and, in proportion as its
business grows, lowers the cost of pro-
duction and therefore as a matter of
common sense the cost to the consumer,
thus indeed becoming a matter of com'
munity interest. It is this fact that gives
such substantial value to the securities
of a properly managed public utility
undertaking. The public, too, insists on
proper service and that means more and
better business, and thus the sensible in-
vesting public is at once interested in
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the stocks and bonds of such a corpora-

tion.

It may be suggested here that toward

the close of last year a most important

step in the consolidation of the traffic

facilities of one of the world's great

cities involved a capitalization, in the

companies merged, amounting to the sum

of $160,000,000.

Coordination in the traffic arrange-

ments of all large cities is one of the

slogans of the day. And when it is re-

membered that to-day the mainstay of

most all urban, interurban and suburban

transportation is a low-priced and abso-

lutely dependable supply of electric

power, it can readily be seen how im-

portant is the position of the electrical

power supply company. And it is cer-

tain that in the consolidation and cen-

tralization of such undertakings that the

determining factor in the ultimate, and

certainlv logical, conclusion of "lowest

possible rates and greatest possible effi-

ciency" will be found. And so with the

lighting plants, the small one has to make

way for the combination of small ones

into a large central company.

It is the realization of this natural

trend of the times that is bringing about

the mergers and consolidations of all the

properly managed public service or util-

ity concerns of the day. It is indeed

combination by enforced cooperation.

And the greater the electrical enterprise

the more certain it is to be engaged in

the production and sale of all the three

utilities, that is to say, of power, light

and transportation.

The amount of capital involved in

such undertakings is not the point, pro-

vided it is fully accounted for by physi-

cal and tangible assets. To quote Mr.

Frank A. Vanderlip. president of the

National City Bank of Xew York.
"
'All

that is needed is proper publicity of

accounts and the wise control of capital

issues." And these words practically

convey the essentials necessary to public

confidence.

One other point : It will probably in-

terest the reader to know that not only

is the public invited to be part owners

in most of these great developments of

the dav, or at any rate holders of their

securities, but that in most of the large

public service corporations employes are

also urged to become stockholders and

thus partners in properties, which earn

the best returns by best serving the

public.

Of the future, these words by a well

known authority on what has been ac-

complished in the past may, with advan-

tage, be quoted

:

"What has been achieved so far in

the direction of massing the production

and distribution of electric energy, and

reducing its cost as a result, and of giv-

ing the smallest customer and the largest

industrial corporation, and the largest

transportation companies the advantage

of very cheap power, is but a start to-

ward the ultimate results that may be

achieved in the production of energy for

all kinds of purposes, domestic, commer-

cial, industrial and transportation,

whether that transportation be urban,

interurban or even interstate transpor-

tation.

''The work already done in the direc-

tion of massing, that is, consolidating and

centralizing production shows most

clearly that the wheels of industry—
whether they be as the permanent way
of a great trunk line railway, or in some

great hotel building, or some great in-

dustry—will be turned by the production

of energy at a relativelv few central

points, when the vast territory to be cov-

ered is taken into consideration."

Bearing in mind then the fact that

there is nothing like the securities of

a companv whose business consists in

supplving something needed and used by

the public day in and day out, he will be a

wise investor indeed, who puts his money
into these growing mergers and consoli-

dations now so prominent a feature of

the electrical industry.

To be continued.]



ELECTRIC
VEHICLES

BUSINESS
PLEASURE

by

JENKINS

PART L—HISTORICAL AND GENERAL FACTS CONCERNING
ELECTRICS

The marvelous development of the ve-

hicle during the last century is indeed

a tribute to modern genius. In view
of recent improvements whereby the

gasoline and electric auto and truck have
revolutionized the vehicle industry a brief

historical glance cannot fail to be of

interest.

Doubtless the first form of transporta-

tion was by the boat in the form of a

float. The earliest and simplest concep-

tion is a man astride a log, the power
being created by his feet and hands.

The most primitive form of wheel was
a roller made from a tree trunk and
afterwards differentiated into a pair of

fixed wheels by trimming down the mid-
dle portion of the cylinder in such a man-
ner as to leave the center of the trunk
as a fixed rotating axle.

The Assyrian Empire, although

founded prior to the Egyptian, did not

produce marked improvement in the art

of vehicle construction, and history gives

full credit to the Egyptians for the

greater development and for the origin

of the chariot, which vehicle for centu-

ries was allied with all undertakings and
progress.

The strength of a nation in the ancient

days, as now, was largely determined by

its munitions of war and the chariot

with the Egyptians may be regarded as

filling the place of heavy artillery of mod-
ern times.

The first reference to a chariot for a

warlike purpose is in Exodus when
Pharoah took ^oo chariots with him, all

of which were destroyed in the Red Sea.
The Philistines in Saul's time had
30,000 chariots. From Egypt the use of
the chariot gradually spread to other
countries. There was little of a business
nature in the vehicle of the ancients, but
as the world progressed so did the

vehicle.

At first the roads were narrow and con-
tracted, rough and uneven. No care was
given to them until 313 B. C, when the

Appian Way, that masterpiece of an-

cient highways, was begun by Claudius
and which, to the present day, is one of

the noted sights of Rome. Over this

great thoroughfare the ancient nobles

sent their steeds at a terrific pace and
over this road the rulers of the world
have passed and bordering upon it are

many of their tombs.

When Julius Caesar returned from a

triumphant visit to Britain, B. C. 55, he
brought back a chariot that surpassed
any he had seen before. The British
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chariots were heavier than those of the

Romans and had a seat.

The Egyptians with all their learning

made practically no changes in their ve-

hicle during their history ; as it was at

the beginning so it was at the end. The

Persians and the Hindoos used luxurious

vehicles and secluded their women in

curtained carriages. The early models

of the Greeks were so satisfactory that

improvement was considered unneces-

sary and their primitive vehicles were

identical in principle and structure with

those of the present day. The

Romans, however, gathered ideas

from every nation and utilized

the best designs they found.

From the ruins of Pompeii

many interesting specimens of

the early work of man have been

taken. A wheel of particular in-

terest taken from the ruins is

now on exhibition in a New
York museum. It shows an ad-

vanced idea of that early period,

the wheel being dished.

When the world awakened

from its apparent long sleep of

the Middle Ages, during which

the art of vehicle construction

like all other arts sank into ob-

livion, manufacturing was re-

vived, and from the awakening

very marked improvements fol-

lowed.

In 1550 A. D. it is recorded

that there were only three coaches in

Paris.

The first coach built in England was

manufactured in 1555. This was the

beginning of an epidemic of coach mak-

ing in Europe, and in 1560 Antwerp had

over 500 coaches. The coach craze at

that time was similar to the bicycle craze

in this country a few years ago.

It was more than a hundred years

after coaches were considered a neces-

sary utility that any one conceived the

idea of using steel springs. While the

first vehicle to which springs were ap-

plied was built in Paris in 1670, the

progress was very slow. One hundred

years later M. Roubo in a published

treatise on coach building, stated that the

use of springs was still in an experimen-

tal stage and he expressed considerable

doubt regarding their ultimate success.

The Collinge axle was patented in

1792 and has since remained in use

throughout the civilized world.

The Hansom cab was invented by

James Hansom, who took out his first

patent in 1834. Originally it was a

square body hung in the center of a

FIRST ELECTRIC VEHICLE—BUILT IN 1889. AT ONE
TIME AN ATTRACTION ON THE BOARD

WALK AT ATLANTIC CITY

square frame, with two wheels, seven

feet six inches in diameter.

More development took place in the

vehicle during the Nineteenth Century

than in all history. From the very be-

ginning of the century inventions and

improvements came rapidly. In 1804 the

elliptical spring suspension was first em-

ployed. In 1816 Dr. Edgewood of Dub-

lin demonstrated the difference in draft

effected by large and small wheels and

the effect of springs placed between the

axles and the body.

Although rubber was first used in the

industries in 1745* it: was not aPPlied as
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tires in the United States until 1847. Its

use for this purpose, however, was very
limited until 1896-7, when Michelin the
well known manufacturer of rubber
tires made important improvements.
The self-propelled vehicle had its birth

when James Watt invented the steam
engine. One of Watt's assistants imme-
diately built a model engine on wheels
for road travel.

In 1763 and 1788, respectively, model
steam automobiles were built in France

solution of important problems, such as
transmission, steering gear and brake
mechanism and in overcoming the early
difficulties, credit is due to Selden and
Ford in America, Thorneycraft, Well-
essley and Mandslay in England, Diam-
ler in Germany and De Dion Bouton and
Serpolet in France. From 1891 the de-
velopment of the automobile "has been
rapid and the results achieved have ex-
ceeded the wildest dreams of the early
promoters.

ELECTRIC AUTOMOBILE BUILT BY THE HOLTZER-CABOT ELECTRIC COMPANY 20 YEARSAGO. THE FIRST REAL ELECTRIC AUTOMOBILE IN THE UNITED STATES
AND NOW CONSIDERED A CURIOSITY

and England. Shortly afterwards a ve-
hicle of this character was designed in

the United States. Within a few years
at least a dozen inventors had turned out
successful models of steam propelled
road vehicles, but mechanical road loco-
motion was almost entirely suppressed by
the contemporary interest engaged in

promoting railway developments. -

There was practically no interest taken
in any form of an automobile until 1891,
when a revival of the previous century's
efforts was stimulated by the more force-
ful effect of modern genius. For the

The greatest development in electric

machines was when the motors and gear-
ing parts were removed from the axles
and mounted on the chassis above the
vehicle springs so that these parts re-

ceived the cushioning benefits from the
springs. The development of solid rub-
ber tires, rubber compound, better steel

and the knowledge of proper proportions
obtained from experience has developed
the modern machine.
The electric pleasure vehicle is not

intended to displace the gasoline car; it

has a position of its own—a position
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which the gasoline car can never invade.

Only the family carriage can be consid-

ered a competitor, and when the differ-

ence in comfort, cost of keeping and in-

stant service is considered the conclusion

can be easily reached that the family car-

riage must very shortly give way to the

electric vehicle.

hill or in plowing through snow, but will

continue the work mapped out for it as

long as there is power in the battery.

Most of the first-class electric coupes

bear the names of well known carriage

manufacturers; their horse drawn car-

riage business is gone. Their factories

have undergone many changes, but they

A MODERN ELECTRIC PLEASURE VEHICLE IN STRIKING

CONTRAST TO THE ONE ON THE OPPOSITE PAGE

- The types of electric autos for service

about town are not in any sense touring

cars. They take the place of the family

carriage but give better satisfaction and

service. In winter their superiority is

particularly noticeable. There is nothing

to freeze about the electric ; it can stand

in the coldest weather and is ready to

start instantly at the will of the driver

;

it will not slow up in climbing a steep

are doing a larger business in the manu-

facture of autos than they did in car-

riages. In the electric coupe the lady

still has her luxurious carriage and in

its present form it is so easy to control

that the younger members of the family

can drive it with safety. It is much more

reliable than the horse which may be-

come frightened with disastrous conse-

quences. The electric will do nothing that
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is not directed by the will of the driver.
The lady who owns an electric coupe can
ride from 50 to 60 miles a day with pleas-
ure and comfort. She is absolutely inde-
pendent of the petty annoyance connected
with the chauffeur and coachman and she
enjoys the sensation of driving her own
machine. The electric can be easily
charged and cared for and this feature
commends it strongly to the ladies.

The first popular misconception—the
belief that the electric vehicle was in-

tended as a substitute for the touring
car—contributed a great deal to retard
a general appreciation of its sterling

qualities. Surrounded by this cloud of
misconception the manufacturers were
unable to command public attention and
it was not until the mist had blown away
that the electric was understood. It may
be truthfully stated that not a single man-
ufacturer advanced the claim that the
electric was intended for cross-country
service. It was simply stated that the
electric auto was a safe and simple con-
venience for the family and the logical

equipage for social calls, marketing and
the many events that mark the day of the
average family in the city. It means in-

dependence of trolley cars and freedom
frorn the chauffeur with his ponderous
gasoline machine.

If a person does not wish to travel
faster than 20 miles an hour, nor further
than 60 miles in any one day, the electric

has advantages over every other vehicle.

Beyond these limits conscientious manu-
facturers will not recommend their gen-
eral adoption. There is not one lady in
ten thousand whose demands ever exceed
the speed limits of the electric vehicle of
today.

It should not be understood that speed
and longer runs cannot be accomplished
by the electric. Recently there have been
several remarkable records made. But
their advertised mileage and speed tests

were made under ideal conditions, with
experts in the drivers' seats. Except as
a matter of curiosity these tests do not
interest the general public.

The average electric auto has great
possibilities, but it also has its limita-
tions, and it is well to know what the
safe limitations are. In the level city
like Chicago a machine that will not run
from 60 to 75 miles in a single charge
may be considered of inferior manufac-
ture

; yet in a hilly city like Kansas City,
an electric that will run from 40 to 45
miles may be considered among the best
in the market. Hence, the topography of
a city governs, to considerable extent, the
possibilities of the electric.

Inasmuch as the electric vehicle is in-
tended almost exclusively for city use,
criticism because a speed of 50 to 60
miles an hour cannot be made is wholly
unjustifiable. The electric auto has no
need for speed in excess of 20 miles an
hour, and even that is much in excess of
what the law allows. If it were desired
any of our manufacturers could produce
a car capable of making speed and mile-
age of double the present limit, but in
doing so they would not serve the best
interests of people to whom they apply
for patronage.

The early electric vehicle, it must be
admitted, was clearly at a disadvantage.
It was clumsy, inefficient and expensive.
The first storage batteries were heavy
and good for but short distances and re-

quired careful attention and expert
handling. Then again, the earlier mod-
els were too high and clumsy, and their

appearance in the city streets attracted
but little admiration or interest. The
tendency on the part of the gasoline auto
manufacturers was to make lower vehi-
cles. The low design seemed to meet
the^ public requirements and it was not
until the electric auto manufacturers
realized this fact that any substantial

progress was made in the electric.

As a result of an aggressive and costly
campaign of education carried on by
manufacturers of gasoline cars, the
feeble efforts which were at first put
forth by the electric auto men to popu-
larize their product attracted little atten-
tion. At first the electric vehicle manu-
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facturers failed to give the public the

facts concerning the electric auto. The

battery manufacturers were too busy per-

fecting their batteries to undertake any

campaign of education, and the electric

light companies did not realize the possi-

bilities in this branch of their business

which was within their reach. Hence,

until recently the electric auto has not

received the friendly support that it

should—not even from its best friends.

In telling the story of the electric auto

and truck, exaggerations are unnecessary.

Vehicles of this character will not climb

a tree or carry as much merchandise as

a freight train. They have great possi-

bilities, but, as already stated, they also

have their limitations. Enough can be

said, however, to convince any fair-

minded person that in their field they

are vastlv superior to any other form of

vehicle which has been devised.

The operation of an electric carriage

is, under proper conditions, so simple

that few owners take the trouble to un-

derstand the requirements. The differ-

ence between the gasoline and electric car

is that the trouble of the gasoline cars

are those of the road, while the principal

troubles of the electric car are those of

the garage. A very simple but regular

inspection, not daily but weekly or bi-

weekly, will keep an electric carriage go-

ing indefinitely with all the reliability of

other electrical apparatus.

The general substitution of the auto-

mobile for the horse is partly a psycho-

logical question and the only obstacle

that prevents its rapid accomplishment

is that peculiar bias of the human mind

which, since the world began, has opposed

or retarded commercial and human

progress.

No doubt this illogical attitude has its

benefits in that it prevents instantaneous

or hysterical transition from one practice

to another, but it not infrequently oper-

ates to retard unduly changes long after

the changes have been shown to be meri-

torious and needy.

The electric vehicle has now been

brought to a high state of technical devel-

opment and passed entirely beyond the

experimental stage and its widespread

use appears only as a matter of future

economical exploitation. It has made

substantial progress particularly in the

way of establishing a firm basis for future

development. The ill-advised spirit of

ten years ago which has left as an evil

effect suspicion regarding the actual

merits of the electric vehicle may now be

said to have disappeared from the minds

of the people who have had occasion to

study the problem.

It is true there have been defects of

construction and mistakes of operation.

Then there has been misconception re-

garding its distinction from a horse-

drawn vehicle. The original idea in the

minds of many people was that an elec-

tric vehicle was a modified type of the

common horse-drawn wagon—a vehicle

without shafts but with something else

added for generating motive power.
^

At

any rate it did not seem to be realized

that it required a different knowledge of

conditions to operate an electric vehicle

than it does to drive a horse, and hence

the results were not always of a satisfac-

tory nature.

Contemplate for a moment the original

perceptions of the manufacturer, far-

seeing enough to be convinced of the

eventual success of the automobile as a

necessity, and plucky enough to venture

enormous investments and at the same

time patient enough to encounter the ex-

asperating trials of development over a

long period. Consider the concentrated

engineering talent engaged in the produc-

tion of the various parts of the machine,

all combining to evolve one harmonious

whole, and then reflect how ridiculous it

is to place this production under the care

of a teamster whose previous knowledge

of machinery is limited to a wagon or a

wheelbarrow, without instructing him in

the elementary principles of its care and

operation. In the ruin certain to follow

the work of years and the advantage
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gained by scientific experiment is likely
to be discredited.

As a matter of fact, the electric vehicle,
at first glance a somewhat complicated
piece of electrical apparatus, when under-
stood is very simple. It must be cared
for by someone who is familiar with bat-
teries and motors and especially with in-
struments for measuring electricity, but

this knowledge is easily obtained by any
one of ordinary intelligence, and the
owner, even if a woman, can acquire it.

The battery being the all-important
part of the electric vehicle it is manifest
that a knowledge of its principles is es-
sential in order to get the best results.
This subject will be taken up in the fol-
lowing chapter.

(To be continued.)

MIND READING BY WIRELESS TELEPHONE

A Hindoo mind reader found his ''out-
fit" in bad shape one day and was obliged
to enlist the services of a telephone man
to again place him on "speaking terms"
with the occult world. What the elec-
trician found was as follows

:

On the floor of the room where the
confiding victim handed over the "nec-
essary" in order to know the future was
an ordinary looking rug. To the under
side of the rug eighteen turns of No. 19
B and S gauge copper wire in the form
of a coil were carefully sewed, the two
ends passing through the wall at the
floor and into the next room. Here a
few dry cells and a telephone transmitter
were connected to the
circuit.

The Hindoo professor
could never "concentrate
his mind" without wear-
ing his turban, for con-
cealed in this was an or-
dinary telephone head
set from which wires ran
down in his clothing and
connected with a coil of
No. 19 wire about the

professor's waist, and
held up by his suspend-
ers.

After money matters
had been attended to, the

victim, in most cases a

woman, was asked to

write her name, age and questions she
desired to have answered upon a slip of
paper which she deposited in a velvet
bag on a nearby table, without having it

read or touched by the Hindoo.
An assistant, who always managed to

be busy near by, secured the bag, retired
to the next room and repeated the name,
age, questions, etc., into the telephone
transmitter and the professor pacing
about upon the rug received the informa-
tion by induction and soon had his vic-
tim's confidence to such an extent that
any answers were satisfactory. The
break with the occult world was due to
a poor joint in the wiring.

THE PROFESSOR RECEIVED THE INFORMATION BY INDUCTION
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Taking Bird's-Eye Views of Factories

In picturing a manufacturing plant, a

really good photograph is for many pur-

poses to be preferred to the usual wash

drawing. Most plant owners start the

obtained. One unique method of aerial

photography is shown in the picture, to-

gether with a reproduction of the photo-

graph taken.

The camera was hoisted 125 feet above

the ground on a light, collapsible steel

artist to work on such a drawing with

the very best of intentions, but as the

work progresses a chimney is added

here, a proposed addition there, a little

park or a fountain in another place, and

so on, until, when the work is finally

completed, the place looks more like a

spic and span sanitarium than a factory.

Owing to this tendency most people in

looking at such a picture take the story

which it is intended to tell with the pro-

verbial grain of salt.

When a factory owner, however, has

a really first class plant of which he is

proud in every detail he would rather

show it by a photograph so that people

may see it as it really is. Such photo-

graphs are, however, not always easily

COLLAPSIBLE CAMERA TOWER AND A PHOTOGRAPH
TAKEN BY ITS USE

tower which was sufficiently rigid to

support an 11 by 14 inch camera steadily

on a calm day so as to get a sharp nega-

tive. The focus and field of the camera

were determined mathematically, for the

tower would not support a man. When
all was ready an electrical arrangement,

controlled from the ground was used to

operate the shutter.

This collapsible outfit is owned by a

photographing concern and is attracting

considerable attention from manufactur-

ers all over the country.

To Protect Linemen from Bullets

A telephone lineman working out of

Port Townsend, Wash., was mistaken re-

cently for a cougar and killed by a care-

less hunter.

To protect themselves the linemen

have adopted a bright red uniform which

is readily discernible for some distance.



890 POPULAR ELECTRICITY

The Ball Room of the Hotel Astor

When a hotel can boast of over 2,200
electric motors, novel features may well
be expected within it. Such innovations
abound in the new Hotel Astor in New
York and probably none of them has at-
tracted more attention than the way in
which electricity is used in the grand ball

creased height. The lights are so wired
that one-third, two-thirds or all of the
total intensity can be obtained, and in
connection with theatricals they can be
dimmed very gradually. Dimmers in-
stalled at twelve stations around the
room are all operated by electric motors
controlled from master stations in the
gallery, so that the electrician can view

BALL ROOM OF THE HOTEL ASTOR CONVERTED INTO A THEATRE
room, which also serves on special occa-
sions as a theatre or as a banquet hall.

No less than 2,800 tungsten lamps are
used to provide the flood of light which
makes this one of the most attractive ball

rooms in the world. Most of the lamps
are grouped in chandeliers but instead of
being held by arms, they are separately
supported so as to give a pendant effect
in harmony with the general design. The
apparent arched roof is really only a
bronze lacework, revealing a lighted ceil-

ing above it and giving the effect of in-

and control the lighting from any part of
the balcony.

When the room is to be used as a the-
atre, electric motors connected to one
section of the end balcony lower it to
the proper level to form a 'stage, thus
creating a beautiful theatre, but without
having the stage front interfere with the
harmonious furnishing of the place when
used for other purposes. When the play
is over and the scenery has been removed,
the simple throwing of a switch restores
that section of the balcony to its usual
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now has turned out to be no greater than

that contemplated for the original hotel

alone.

The Rotating Globe

ELECTRIC DUMB WAITER ON A LARGE SCALE

functions, during which it matches the

rest of the room so harmoniously that no
one would ever dream of its being mov-
able.

A similar movable feature is used on
a smaller scale to speed the supplying of

eatables when the room is used for ban-

quets. On throwing a switch, a section

of the floor in an adjoining corridor rises

to a height of some seven feet, exposing
an electric dumb waiter which speedily

transports the food from the floor below
and likewise returns the dishes after they

have been used.

Incidentally, the Hotel Astor is noted
as a striking example of the saving ef-

fected by the introduction of highly

efficient lamps. When the hotel was orig-

inally built, no expense was spared in

equipping it with all electrical conveni-

ences and the total consumption of cur-

rent was sufficient for lighting the aver-

age small town. The new section, of

which this wonderful ball room forms a

part, increased the hotel accommodations
about 8o per cent and added greatly to

the number of lamps and motors. But,

in the meantime, the tungsten lamps had
been developed and by substituting them
for all the carbon filament lamps origin-

ally installed, the needed current was re-

duced so much that the total electric load

A model prepared by Peter W. Sbth-

man illustrates one theory which might

'

account for the rotation of the earth and
other celestial bodies. It consists of a

globe made up of two metals in which
thermoelectric currents are caused to

circulate when one side of the, globe is

heated.

The necessary heating effect is pro-

duced by the presence of a lamp whose
radiation takes the place of sunlight. A
magnetic field is necessary to produce

motion on this hypothesis and it is sup-

plied in the model by a U-shaped magnet.

SOTHMAN'S ROTATING GLOBE

The magnetic field thus produced is ap-

proximately horizontal while the motion

takes place around the vertical axis. The
permanent magnet and the thermoelectric

currents provide the two necessary re-

quisites of an electric motor. The model
ordinarily makes about four revolutions

per minute.



uUnit No. 8

"

By HERBERT ALDEN SEYMOUR

IV.

Some one or something had slipped,

and the hose had got away from the pipe-

men. The turbine, being in a new off-

set, or bay, got none of it, but units

Nos. 6 and 7 were drenched, and fire

flashed from every collector ring on each
generator.

Never before had these staid and dig-

nified prime movers been so convulsed.

They writhed and leaped in their bear-

ings, every fibre strained to the breaking
point. The engine room foundation
shook with it. And suddenly, the water
finding a crack in the old insulation of

No. 7, the high tension grounded through
the frame with a flash and a big puff of

smoke. In less time than it takes to tell

it these two biggest machines which had
been operating in parallel on the traction

load, had dropped it and revolved aim-
lessly, while half the street cars in the

city came to a standstill.

For a moment MacHugh, Holroy, and
the rest of them in the engine room stood

petrified with amazement—appalled.

"Shut it off! Shut it off!" screamed
MacHugh at the roof as he tore through
the deluge toward the damaged ma-
chines.

Just then the cause of the flood disap-

peared, dragged back through the hole

and subdued by main force.

MacHugh and two of the oilers were
frantically wiping No. 6 generator with

rags and waste.
;

'This one is all right," shouted the

former to the switchboard operator, "but

No. 7 is out of it. Tie the whole damn
system together. It's sink or swim. And
I think a whale could swim in this engine
room," he added.

Presently the motormen on the stalled

cars felt the power again, and thousands
of wearied Christinas shoppers were once
more moving forward.

Meantime there had been the painful

thought in MacHugh's mind that he had
jeopardized his own Christmas and that

of his wife and girls. Why had he per-

mitted the use of the engine room roof

for the Department men with the Sia-

mese nozzle? It couldn't save the fac-

tory. They shouldn't have been up there.

The General Manager was about to leave, when a
clerk summoned him hurriedly to the telephone

What would Walker say? Yet he must
be told of the situation and at once.

MacHugh grabbed the receiver of his

telephone off the hook savagely and
called the City Hall. With the peak of
the demand for current yet to come, the
crippled station was already overloaded.
The committee meeting was just over

and the general manager was gathering
up his papers and about to leave, when a
clerk summoned him hurriedly to the
telephone booth.

"What the devil can Mack be calling

up for?" he wondered. "Has anything
happened?"

One minute later he knew all about the
catastrophe at the power house. It was
ah he could do to appear calm during the
brief formalities of departure that had
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been thus interrupted, until he could

jump into his automobile. He ordered

the driver to make all speed to the sta-

tion.

The general manager had gone to the

City Hall primed to controvert the com-

mittee's expert on the few points remain-

ing at issue. The chairman had been

conscientiously bent on driving a hard

bargain. Keen as the expert's analysis

was, Walker's splendid grasp of detail

and his deeper practical knowledge of

the business enabled him to wage a suc-

cessful fight. For twenty minutes he

summed up the case in a manner so

masterly that the stenographer's notes

' might have been sold as a text book on

the broad subject of supplying electric

energy to a modern city. And with a

reference to his company's excellent ser-

vice record, the popular favor it had

earned, and the improvements made and

planned, he closed his effort.

It was, however, almost more than he

had hoped for when the chairman after

a brief cross questioning, named a com-

promise figure on compensation and the

committeemen refused to debate it fur-

ther, ordering a recommendation on that

basis.

And now, even as he won his fight in

committee, a new enemy had appeared

in his own engine room to smite him

with irretrievable disaster—breakdown,

overload, interrupted service, indigna-

tion instead of favor in the fickle public

mind. And the franchise ordinance was

coming up that night in the Council. The

opposition might now be great enough

to throw it back into committee and lose

him all he had gained. It was madden-

ing.

"Faster!" he cried to his driver, curs-

ing the delays of street traffic. Would
he never reach the power house? But

at length he was there.

V.
"Mack!" he bawled, interrupting a

heated conversation between the chief

engineer and Holroy. "Why in hell

aren't you busy fixing up No. 7? How
did it happen? Why aren't you doing

something about it ?"

"No. 7 is useless," snapped MacHugh.

"I tried it with the damaged coils cut out,

but it won't work with two collector

rings burned half through in a dozen

places. I'm telling Holroy we've got to

use this turbine."

"Infernal spinning jinney!" he mut-

tered under his breath. But he would not

now have scorned to make use of a bat-

tery of tomcats had that been a prac-

ticable resource.

"But the armature is 'green,' " cried

the erecting engineer. "Green as grass

!

We haven't even got the machine bal-

anced yet."

"Hold on, Holroy," said Walker. "We
need only about 3,000 kilowatts. It

ought to be good for that if it can run

at full speed at all."

"It shouldn't be done," expostulated

the other. "I refuse to be responsible

for the result."

"Look here, Holroy. The big stores

are crowded with women shoppers. If

the overload busts us up further so that

their lights fail, you know as well as I

do what will happen. We're only wast-

ing time here. We've got to try to use

that turbine."

Holroy threw up his hands.

"You're the doctor," he said. "Give

me a letter releasing us from all respon-

sibility and saying why, and I'll give

you the machine."

"You shall have it."

MacHugh wasn't waiting for any in-

structions. He had already removed the

testing short from the. turbine armature

and it was now apparently ready to oper-

ate.

Walker finished an autograph release

and looked at his watch as he handed it

to Holroy. It was half past three.

"The turbine is yours," said Holroy.

"Hope you come through all right."

As MacHugh opened the throttle of

Unit No. 8 he himself felt that it was an

unfair thing that they were about to ask
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of it. The big machine responded easily
and quickly reached 400 revolutions,

steady as a rock. A little more steam
and the speed passed 500. But now a vi-

bration was noticeable. At 550 it seemed
serious and MacHugh hesitated.

"O, give it steam!" exclaimed Hol-
roy. "Jump to full speed and it may
steady. I've known 'em to do it."

ernor mechanism that only for an instant
did he quiver or give a sign of slowing
down. Sensitive as a live thing, he mere-
ly opened more of his steam nozzles and
kept the pace.

"Jove!" exclaimed Walker. "That's
regulation for you !"

It was done barely in time. The
storm had already doubled the usual

Put everything else on the tin-bine and do it quick"

MacHugh opened the throttle still

wider and Unit No. 8 shook its founda-
tions as it raced through the 600s;
and then, at 750 r. p. m., it settled down
to an almost perfect spin, with hardly a
trace of tremor.

Everybody grinned. Walker mopped
his forehead. "I'm going to put the
traction load on this machine," said he.

Unit No. 8 was spinning just like a big
top—that is, his 75 tons of revolving
parts were—when the switches were
closed that tied him to the traction bus.
Instantly a load of 3,000 horsepower
gripped him, but so perfect was the gov-

traction load for that time of day, the
power demand from the factories was
as high as ever, and every light in the
city seemed to be in use on account of
the holiday crowds and early darkness.

Minute by minute the peak climbed
ever higher. The relief afforded by the
transfer of the traction load was being
lost again, and this time in a different
way, as trouble advanced from another
quarter. The boiler room foreman in-

terrupted an antiphonal paean in praise
of turbines by Walker and Holroy to say
that steam was at the maximum and
could not go any higher.
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Walker glanced at the load bulletin

which now indicated 11,000 kilowatts,

and shook his forefinger under the man's

nose.

"Look here, Joe ! There isn't a weak

tube in the plant. You go back and keep

things sizzling if you love your wife and

family."

"I'd give a thousand dollars," he

added, "if that new boiler section was

ready and working today."

MacHugh strode toward the boiler

room, muttering. Returning presently

he said to Walker, "Well, sir, I can't

get an ounce more steam. We're help-

less."

"And Norton says the pressure in the

customers' premises is five volts too low

now," groaned Walker.

The trouble was now noticeable out-

side. Little Mrs. Walker had called up

her husband again at his office, not hav-

ing; heard from him about the committee

meeting, and the office had told her of

the station trouble. Rather than bother

him by calling him there she sat anxious-

ly in their little home with all the lights

turned off but one, and watched with

dread as that one burned more red and

dim.

In the big stores women complained of

the bad light. Floor walkers ran to de-

partment managers, important with the

news of which the latter were already

too well aware. Store superintendents

swore fluently at Norton's not over-con-

fident assurances. Tired saleswomen

and wrappers found a new interest in

speculating on the 'cause of the trouble

and the evident effect on the shoppers,

and revived enough to converse slangily,

as usual, on the subject. In ten minutes

a bad situation had developed, and it was

growing worse.

At the station the load now amounted

to 11,500 kilowatts and was still rising.

The clock stood at only ten minutes past

four.

"Everything electric in town must be

in use!" exclaimed Walker.

And still the insatiable demand for cur-

rent grew momentarily larger.

"It's no use," said MacHugh. "We
had better telephone the traction people

that we will cut off our share of their

load till the factories close. It will only

be for 20 minutes or so."

"Good heavens, Mack! Haven't I

told you that our ordinance will be rec-

ommended tonight ? Why every man in

the Council has some woman relative

who's trying to get home with Christmas

packages in this storm right now. And

you want to stall the cars for half an

hour!"

He stared at the load bulletin almost

despairingly, his face drawn and haggard

in the glare of the station arc lamps. He
had made a good fight for months past

to meet the exigencies of the politico-

economic situation. Had the directors

not taken so long to decide the matter of

the new prime mover, the turbine would

now be ready and well served with steam

from the new boiler section; but every-

thing had hung fire and this crisis was

the result. He reflected bitterly that

blind circumstances were combining

cruelly this day to beat him ; to discredit

him; to injure the company.

"Steam! Steam! Steam!" he mut-

tered. "If I only had steam!"

Holroy was sympathetic. He glanced

at Unit No. 8 and opened his mouth to

speak; then concluded not to say any-

thing and stuck a cigar into it instead.

But his thought had jarred the strained

mental atmosphere and Walker got the

inspiration. He turned to MacHugh
with savage eagerness.

"How many pounds of steam per kilo-

watt hour do those old machines take?"

he demanded. "Over 20, isn't it?"

"Yes, sir."

"Llolroy, isn't this turbine guaranteed

to operate on sixteen pounds, flat?"

Holroy nodded, chewing his cigar.

"Mr. Walker !" cried MacHugh. "Re-

member that 'green' armature."

The general manager silenced him

with an impatient gesture. "Your job is
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safe if you do as I tell you. I'm going
to stake mine and the turbine against the

situation. Leave the arc circuit on No.
i and put everything ejse on the turbine,

and do it quick !"

He strode over to the feeder-end pres-

sure indicator to watch the result. Even
he was startled to see how low the volt-

age was at the street intersections. Sud-
denly a marked improvement showed the

effect of the load transfer as Units No.
2, 3, 4, 5 and 6 were quickly throttled and
the turbine got their steam.

And straightway the engine room was
filled with a deep-toned,, yet piercing

roar, the sound of mighty elements con-
tending; a siren song of energy incar-

nate, the grand harmonic of steam, metal
and air; steam dashed against and tear-

ing its way between the bronze blades;

metal resounding with the intense vibra-

tory life of the most compact type of
prime mover that has ever seen service

;

air caught up and whirled through the
flying field segments and forced through
the hot armature windings—air shredded
and far flung with its burden of excess
heat—the voice of the turbine, the tri-

umph song of Unit No. 8.

And the men stood and watched him
carry n,8oo kilowatts, and Unit No. I

was still going with nearly a thousand
more.

"How's the pressure now?" cried

Walker.

"Still a bit low."

Every volt meant many candlepower
in the big stores. MacHugh had been
standing before the turbine, oblivious of
everything else, lost in sheer amazement
and admiration for the machine, whose
tremendous performance had stamped
out the last vestige of his prejudice.

Now he turned to Walker.

'The factories shut down in ten min-
utes," said he. 'This machine can carry
everything for that length of time, and
give the pressure."

Walker nodded.

"Shut down that toy!" roared Mac-
Hugh, indicating Corliss No. I, his engi-

neer's soul expansive with a new sense
of power.

It had been a bad fifteen minutes, but
except for the temporarily poor pressure
they had not fallen down. And the storm
was enough to excuse a great deal. The
franchise was safe!

A man came to report that the fire in

the furniture factory was now under
control. The press next day credited the
victory to "the heroic fight made by the
firemen from the roof of the power
house, for two hours, in the teeth of the
blizzard."

But until the present, no public recog-
nition has been given another hero of
that same hour, known simply to the men
of that power station as Unit No. 8. So
let it be here recorded that he is the lesriti-

mate and distinguished successor of the
little steam machine invented by Hero,
the Alexandrian philosopher, 130 years
before the dawn of Christianity; for by
virtue of his breeding and capacity he
carried, with a "green" armature, the

entire station load—the heaviest in its

history—absolutely alone in a great
emergency.

And today, if you inspect that engine
room, MacHugh, chief engineer, will

himself escort you proudly into the tur-

bine bay, and you may note an apprecia-

tive twinkle in his eye as you read that

apparently irrelevant legend on the name
plate, which says, in part: "Licensed
... .to be used for all purposes except
as a prime mover for. . . .aerial craft."

(The End.)
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The Minnehaha Flyer

The "Minnehaha Flyer," as shown in

the illustration, is a mine locomotive, de-

signed and constructed at the repair

shops of the National Coal Company,

Byesville, Ohio, by Mr. H. B. Potts, the

Electrical Protection of Lock Gates

Active preparations have been going

on for some time past at Lock No. 2

on the Monongahela River in Pennsyl-

vania to install an electric plant for the

purpose of charging the steel gates in

THE MINNEHAHA FLYER By Cozcrtesy ofthe O. B. Bulletin

electrical engineer and his assistants

during the summer of 1909, for the pur-

pose of hauling ashes from their boiler

house and timber from their lumber

yards.

As this mine is operated entirely by
electricity there are no mules or live

stock utilized and the "Flyer'' comes in

very handy for the above work.

It was constructed from scrap gears,

odds and ends, with a wood frame, Port-

land cement ballast, sheet iron covering,

etc. It was designed with a view of mak-
ing it "fool proof" as it was to be

handled by any one who had use for it

about the outside of the mine.

The "Flyer" has been in operation for

over two years and is standing its wear
and tear very nicely and has cost very

little for repairs. Its speed is about 2V2
miles per hour.

order to overcome the action of the acid

in the river, which has been proving very

disastrous to the gates and other parts

of the workings of the lock. A plant

has been completed and installed for the

purpose of experimenting. The original

plans and ideas were suggested by the

Bureau of Mines. At present one gate

is entirely charged with electricity from
a set of storage batteries which in turn

are charged from the dynamo used in

generating the light system. In addi-

tion to this two large plates of steel have

been placed on each of two of the gates.

One will be kept charged for a stated

period while the other one will not be,

but left to the action of the acid for the

same length of time, when an examina-

tion will be made by chemical experts to

find what effect, if any, the electricity

has had on the plates thus charged.
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I think I never worked quite so hard

in my life as I did in preparing for "The
Wall Street Girl."

Those who sit out in front and enjoy

a smooth running performance of a mus-
ical comedy haven't the faintest realiza-

tion of the agonies of protracted rehear-

sal both before and after the first pro-

duction. Frequent changes of song and

incident are necessary even with the most

successful libretto and score.

When rehearsals were in progress in

New York I would steal away while the

members of the chorus were being taught

their dancing steps and go down to Wall

Street to imbibe the atmosphere of the

Stock Exchange.

One day I had a card to J. Pierpont

Morgan's banking establishment and was
shown through his beautiful offices. It

was the Stock Exchange, though, that in-

terested me most. I had been there be-

fore, but I saw it all from a different

point of view when seeking material for

my musical comedy.

When we first opened with the play

we had a scene representing the gallery

of the Wall Street Stock Exchange. It

was beautifully painted and must have

cost hundreds of dollars and yet we had

to abandon it at Scranton, Pa. It took

too long to set, and with it the perform-

ance ran close to midnight.

In Pittsburg we left behind us an elab-

orate mechanical lifting device whereby

twelve chorus girls were shot into the

air as the climax of the second act. The
contrivance always worked perfectly at

rehearsal, but refused to behave at the

regular performance.

In one of the songs portable trees were

introduced, the girls carrying them on

and off the stage. These trees proved to

be excess baggage and are now resting

on the bottom of Lake Erie, for we
threw them overboard on the boat trip

from Cleveland to Detroit.

But your readers are probably most

interested in the electrical things of the

play. I often wonder what musical com-

edies would be without electricity. It

is not so many, many years ago that oil

lamps were used for footlights.

In the "Wall Street Girl" we have one

electrical number that always occasions

generous applause. It is in connection

with the song "Every Day," sung by Mr.

Carleton and myself. During the refrain

the stage is in darkness when 24

girls clad in black pass diagonally

across it, their illuminated faces only

being seen by the audience. At first each
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girl carried a pocket light directed to-

ward her face. The difficulty with this

was that often one or more of the lights

would be dim or fail and the effect was

spoiled. Our electrician has now hit

upon a scheme which is most effective.

Small bulbs with reflectors are attached

to a cable and the cable to a storage

battery. Cable and battery are carried

on by the girls and there are no missing

faces.

Another pleasing effect is produced at

the close of the first act when each girl

of the chorus carries on a suitcase. After

the march three rows are formed, the

one at the back standing, the second a

little lower and the front row sitting.

The suitcases in each row are held end

BLANCHE RING IN "THE WALL STREET GIRL"

to end. The stage is darkened and at

the same instant electric lamps are

lighted within the suitcases. Each case

has a passenger coach painted on its

transparent front, the transparency at

one end of each row being a locomotive.

The effect is that of looking at night at

three illuminated passenger trains, one

above the other.

Then again we use electricity in con-

nection with the stock ticker. This ticker

is the real article and not a stage "prop."

In Pittsburg we subscribed for the tele-

graphic service and had the ticker con-

nected. This was all right until the base-

ball scores began to figure on the tape.

It was surprising then to see how popu-

lar that little machine was. Y\"hen the

members of the company were not clus-

tered around it, the stage hands were and

it became necessary to dispense with this

service.

Cheapening Gold Production

In extracting gold from certain ores

by the so-called cyanide process, the ore

is separated into some of its constituents

when the process is carried on in the

presence of oxygen. To supply the

needed oxygen it has long been custom-

ary to pump air through the solution,

though sometimes chemicals have been

used which would liberate the proper

amount of oxygen.

But with some ores, as those containing

amorphous iron sulphides, even a liberal

supply of air has not been found suffi-

cient to aid the cyanide in reclaiming

nearly all of the gold. A few years ago

it occurred to Mr. T. H. Aldrich, Jr.,

that by substituting free oxygen for the

air in which the oxygen is mixed with

other elements, he might improve on the

action of the cyanide solution. He
therefore tried the experiment of pass-

ing a current of electricity through the

solution so as to decompose part of the

moisture, leaving the free oxygen avail-

able in it.

The result was found immediately suc-

cessful. Instead of requiring 48 hours

for extracting seven-tenths of the gold

from a given ore, the same solution with

the aid of a slight current was found to

extract nine-tenths of the gold in two

and one-half hours.



Successful Experiment in Electrical Farming

MR. STAHL IN HIS ELECTRIFIED CORN FIELD. CROP
PLANTED JUNE 8TH. PHOTO TAKEN AUGUST 15TH

A notably successful experiment in

electrical farming has been made by Mr.
William Stahl of Evanston, 111., on his

farm adjoining the Northwestern Uni-
versity athletic field, and the results more
than justify the added trouble and ex-

pense.

The arrangement of the wiring for

electrifying the soil and plants is made
quite clear in the picture of a section of

the farm. Substantial posts
eight feet in height are set at

intervals and upon these are

placed porcelain insulators

from which a network of
wires is supported. This net-

work is one side of a high
voltage direct current circuit.

For the other side of the cir-

cuit a conductor is buried

every 30 feet in the soil, the

assumption being that with the

overhead network a single

grounded conductor would
take care of an area of soil 30
by 30 feet.

At the power house, as the

building containing the appa-
ratus is called, current is taken
from the alternating current

lines of the lighting company
and before being rectified is

stepped up to 200,000 volts or

more and sent out to pro-

duce its magical growth ef-

fects.

A double throw switch en-

ables the gardener to change
the polarity, that is, make the

overhead network positive a

portion of the time and then

by throwing over the switch

make the soil the positive ter-

minal.

The results achieved if told

in words or written might
cause the credulous to doubt,

but Mr. Stahl has taken numerous com-
parison photographs of the crops on his

farm. These comparison pictures are

of plants grown under the same moisture
and soil conditions except that the plants

are electrically treated in one case and
not in the other.

The corn field, which shows a good
healthy growth, was planted June 8th
and the picture taken August 15th. An
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ARRANGEMENT OF THE WIRES IN ELECTRO-CULTURE

area 30 by 20 feet planted to melons

yielded 360 sweet, juicy Rockyford

melons.

One striking observation made was

that the foliage of all the crops presented

a rich, healthy color and in no case could

beets, tomatoes, potatoes, corn, beans and

other truck garden products. Although

the planting was done weeks after other

farmers had finished planting, the crops

on the electrical farm were harvested

quite as soon as those on farms planted

earlier.

Mr. Stahl, who is both an electrical

man and a farmer, believes that electric

farming holds a great future and states

that the original cost of the needed ma-

chinery is more than paid for by the in-

creased income derived from the larger

yield of the electrically grown crops.

Sow Wheat by Electric Light

SHOWING RELATIVE GROWTH OF CORN AND
BEANS WITH AND WITHOUT ELEC-

TRICAL INFLUENCE

a fungus growth of any kind be found

upon it.

The farm is devoted to the raising of

An unusual sight recently witnessed at

Cheyenne Wells, Col., was the seeding

of a large acreage of land with winter

wheat, the seeding being done at night.

Light was furnished by electric lamps

supplied with energy from a dynamo

driven by a traction engine used to drag

the seeders.
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Electric Incline Railway

Los Angeles, which has a very large

local and interurban electric railway sys-

tem, can also boast of the shortest, which
goes by the picturesque name of Angel's
Flight. It is only a few hundred feet

long, the length of a city block, yet it is

said to be a very good dividend payer,

proportionately to the capital invested.

It runs on an incline of about 30 degrees
and operates two cars, the "Sinai" and
"Zion," which run by an electric cable

system. In order to secure an uninter-

rupted supply of current, the power is se-

Mail Box Alarm

A mail box arranged to ring a bell

when the postman deposits a letter is

an addition to the uses of electricity for
signalling. Besides notifying that mail
is being dropped into the box the bell

*PO BELL

MAIL BOX ALARM

will also ring should any one attempt to

open the box and remove the mail. A
battery in the box supplies the current
and the bell may be located where nec-

essary in order to be heard. Opening the

box closes the battery and bell circuit.

Electrocuting House and Garden
Insects

SHORTEST ELECTRIC LINE IN THE WORLD

cured from two independent companies,
each supplying the current on alternate

months. The advantage of this is that

in case of any trouble in the power plant

of one company, the current of the other

can be switched on at once. This in-

clined railway serves thousands of pa-

trons daily, as it runs from the business

center of Los Angeles to a compactly
built apartment house district on the hill.

An observation tower and rest pavilion

make the hill attractive to tourists.

The disease carrying fly, the mosquito
and the gnat are disturbers of human
comfort, while codling moths and simi-

lar pests infest orchards and gardens.

Various means of exterminating these

insects are being sought and tried out.

That electricity may step in as a bene-
factor in this field is quite possible, for

successful tests with various devices are

pointing the way.

The Frost electric insect exterminator
is simple in principle, consisting for out-

door use of an insulating cylinder upon
which fine wires are strung so close to-

gether that insects in alighting upon them
will come in contact with at least two
charged wires. To attract insects at

night a light is placed within the cylin-

der. Moths and other insects fly against
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the netting, complete the electric circuit

and drop dead. The wires are charged

^___ from an induction

coil operated from

a six volt battery.

Regarding the
application of a

modified form of

the device to homes

Mr. Frost says:

"I have used it on

my house for two

years. The forms
insect destroyer carrying the wires

are placed in windows and doors, taking

the place of ordinary screens."
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Sinking Bridge Foundations

The common plan of boring into the

soil under a river and lowering an en-

closing tube or caisson inside of which

the men build the foundation, is not the

only method now used. An interesting

variation is that in which the lower sec-

tion for each pier is made on dry land

out of concrete and then lowered into

place in the river. By hollowing out the

bottom of this artificial foundation stone

on top of which the pier is built, the

chamber formed between it and the river

bed gives room for the men to work in

digging down into the soil so that the

massive stone can gradually be lowered

until it strikes rock bottom. The ex-

cavated soil and gravel are hoisted by an

electrically driven conveyor, while an air-

pump (also operated by an electric

motor ) supplies the chamber with air.

The illumination is by incandescent

lamps.

The Old and the New

In the days of our colonial grandpar-

ents tallow candles were the standard

...-/.-,v .-.-•>
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METHOD OF SINKING BRIDGE FOUNDATION

ILLUSTRATING THE OLD AND THE NEW

light and the young girls of the house-

hold were carefully instructed in the de-

tails of their manufacture.

While we have retained the form of

the old iron candlestick with its tallow

candle rod. the matchbox, snuffers, ex-

tinguishers and tray are gone. In their

place we have in the base of the candle-
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stick a small electric battery with wires
taking the place of the wick running up
to a tiny lamp with a tungsten filament

capable of giving an intensely bright

light. On the candlestick handle or base
is a small switch for turning on the light

which may be subdued or hidden if de-
sired by having the lamp at the center of
an artificial flower, as shown in the illus-

tration.

German Police Telephones

In consequence of the enormous ex-

pansion of the German capital, Berlin,

ried in the vest pocket. Both parts, the
telephone and the microphone, are en-
closed in small nickel cases which can be
closed tightly if put one upon the other
and then turned around to an angle of

45 degrees.

Contact cases, into which are led the
main circuit wires through inconspicuous
metallic conduit, are provided at a very
short distance along the streets and are
fastened to walls, doors, etc., and are
closed tightly so that no humidity can
do any damage to them, and a good in-

sulation is thus obtained. All the mem-
bers of the force are provided with a

proper policing in the outer districts is

quite hard to maintain, as a sufficient

number of policemen could hardly be
employed. It was therefore a necessity
to give the patrolman on duty an aid, by
means of which he could communicate at
any time directly with headquarters, and
thus get help when necessary, in the
shortest time possible.

A German firm manufacturing the
smallest telephone ever constructed, se-

cured an order from the city for a large
number of the instruments to be used by
the police.

The parts of this unique telephone
are made so compact that it can be car-

key which fits every contact case. In
parks these cases are fastened on con-
venient trees.

If there are a number of lines running
to one station, this station is provided
with a switch which enables it to connect
the man at the end of the wire with the
headquarters and public telephone sys-

tem.

Female members of the secret service
force are equipped just as well as the
men with this new device, and one of
the pictures shows a female detective
ringing up headquarters for a patrol
wagon to remove an insane woman to
the station.
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Transporter Bridge Over the River

Tees

Recently the great transporter bridge

over the river Tees, the most important

waterway in northeastern England, was

formally' opened by Prince Arthur of

Connaught.

This bridge is supported by two groups

and six wagons can be carried at one

time.

The moving of the platform to and

from the landing places is carried out

by an endless ropeway and winch, driven

by two 60 horsepower motors. The

river is crossed in less than two minutes.

The car can be operated from the pilot's

bridge, placed on top of the passenger

TRANSPORTER BRIDGE APPROACHING A LANDING

of piers on each side of the river and

connected by a pair of lattice type gird-

ers of 570 foot span, with depths vary-

ing from 65 feet over the towers to 20

feet at the center. The under part of

these girders is 160 feet above the high

water mark and they carry on their lower

flange two lines of rails and are placed

at a distance of 35 feet from center to

center. A travelling platform is
^

sup-

ported by the four rails from which a

travelling car, 44 by 39 feet, is sus-

pended.
'

This car is provided on each

side with oassenger accommodations and

its floor is level with the roadway on each

side of the river. About 600 passengers

car, but in case of emergency also from

the' winch house about 150 feet away

from the main tower of the bridge. In

the most severe gale one motor is esti-

mated to be sufficient to propel the travel-

ing platform.

The total length of the bridge and

approach span is 850 feet, the length of

each overhanging cantilever girder on the

landward side is 140 feet. The base

girders on which the towers are built,

have a length of 98 feet, a depth of six-

teen feet and a weight of 163 tons. The

total amount of steelwork in the bridge

is 2,600 tons and there are 600 tons of

steelwork in the caisson foundations.
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The total cost of the bridge is estimated
to be about $408,660.

Bell's First Telephone

_

In 1876 Bell exhibited at the Centen-
nial Exposition in Philadelphia a tele-
phone, which, though not commercial in
the accepted sense of " the word, was
practical and could be used for the trans-
mission of speech. The accompanying
illustration, the original of which is in
the archives of the Western Electric

Company, will give a conception of the
crudity of Bell's first telephone as com-
pared with the compact, commercial in-

struments of to-day. Nevertheless,
though the physical aspect has been
changed materially, the principles which
made it possible have not.

The Electrical Smoker
<

'

An automatic cigar smoker operated
by electricity is a clever advertising de-
vice used by a Los Angeles cigar dealer.
The head of a man of gigantic propor-
tions appears to be enjoying a four-foot
cigar, the whole design being mounted
upon a motor car which is used for de-
livery purposes. The electrical part of
the mechanism is concealed in a model
of a cigar box below the smoker's head.
It consists of a motor operating a bel-

lows. This sends the smoke from a small
brazier full of damp straw up through a
tube that has two branches

; one termi-

nating at the cigar tip, the other at the
smoker's mouth. Every time the motor
causes the bellows to close, a puff of

THE ELECTRICAL SMOKER

smoke issues from the mouth and a curl
of vapor ascends from the ash. Mean-
while the head wears a satisfied smile as
if the cigar which he advertises were
just to his taste.

Giant Cacti for Pole Line

A telephone and a telegraph line that
will use poles set by Nature years ago is

to be built out of Tucson, Arizona, for
the forestry service. Part of the route

AN ODl) POLE LINE

is through rocky canons where it

would be impossible to set a pole and a
task to bring it there, but along the pro-
posed line are giant cacti numerous
enough to be used as supports for cross
arms to carry the wires. These natural
poles will be economical in requiring no
replacement or guying.
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Electric Railway on Ice

This is a view of an electric railway

and one of the cars operating in winter

over the frozen surface of Lake Baikal

in Siberia. Just before the ice breaks

RAILWAY ON ICE IN SIBERIA

up for the short summer season the line

is hurriedly taken down to be rebuilt

again the next winter.

Our Wasted Water Power

There are in the United States avail-

able water powers capable of producing

not less than 37,000,000 horse power;

probably very much more. Water pow-

ers already developed produce less than

6,000,000 horse power. At least 31,000,-

000 horse power remain undeveloped,

the water running idly away. Compe-

tent estimates place the motor energy

for all industries now in operation in

the United States at a little less than

30,000,000 horse power, including all

known sources of power. It follows

that we are permitting the non-use and

waste of available energy more than cap-

able of providing motor power for all

our industries.

This waste is irretrievable, absolute.

Water power cannot be retained or

stored. Running water must be utilized

as it flows. Future generations may

profit from the coal, oil, natural gas and

other fuel which, by a conservative pol-

icy, we save for their use. But we can-

not by denying ourselves, or in any other

way, save water power for them. To

conserve water .power is to utilize it.

Failure adequately to

develop this idle water

power means an unnec-

essary annual consump-

tion of exhaustible fuel

supply. Where power

is developed from com-

bustible coal, wood, oil

or gas, these natural re-

sources are destroyed.

They cannot be replaced,

except to a limited ex-

tent in the case of wood.

The period when ex-

haustion will be reached

is already being esti-

mated by serious men.

Some place it near, oth-

ers more distant ; but all agree that fuel

cost must steadily increase because of

diminishing supply. Such estimates gen-

erally assume a rate of fuel consumption

based on present experience. But fuel

production increases annually by geomet-

rical ratio.

With adequate water power develop-

ment fuel production could at least be

reduced to a constant figure without

checking a spindle or silencing a wheel.

Yet the consumption of exhaustible fuel

goes on and increases, while 31,000,000

horse power of available energy runs un-

utilized into the sea.—Josiah T. New-

comb in the Public Service Journal

Young Heroine Rewarded

Kathleen Lyon, the sixteen-year-old

operator who risked her life to warn peo-

ple of Austin, Pa., of the approach of

the recent flood, has been rewarded by

the telephone company. As long as she

remains in the company's employ her

pay will be at least double that which she

was receiving before the disaster.
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In the January issue of this magazine
mention was made of the unique sus-

pended railway now operating to give
easy access to that famous Alpine peak,
the Wetterhorn, a similar installation be-

now under way for making theing

ascent of Mount Blanc. Since then some
exceptional views have been received of
the Wetterhorn railway, which are here
reproduced.

The topographical features were such
that the construction of a surface rail-
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THE ELECTRIC AERIAL CAR
POWER APPARATUS AT THE HEAD OF THE

AERIAL LINE

POWER STATION

road was out of the question except at

enormous expense, while the route would

have been tortuous and lengthy, winding

up the mountain face and entailing the

cutting of the galleries and tunnels for

the laying of the track.

Under these circumstances the pro-

moters of this enterprise decided to

adopt an aerial system comprising two

sets of cables each carrying a car and

disposed to work in alternate directions

simultaneously so as to secure a counter-

balancing system.

The car itself is supported from the

trolley, being hung from a transverse

axle passing through the center of the

trolley body, and in such a manner that

it is quite free, so that the car can al-

ways maintain an absolutely perpendic-

ular position irrespective of the gradient.

By means of this railway the traveler

is hoisted through the air to a height of

some 5,250 feet above sea level to Enge

station, a halting point perched on a

ledge on the face of the mountain. At

this point is located the electrically oper-
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THE UPPER STATION OF THE AERIAL RAILWAY. BACK OF THIS IS TO BE SEEN THE
GRINDEL-WALD GLACIER

LOWER STATION OF THE AERIAL RAILWAY

ated cable drum. The lower or departure some 4,000 feet above sea level at the
station is at the foot of the mountain snout of the Grindel-wald Upper Glacier.



An Early Electric Magician:

Robert Houdin

Seventy-five years ago almost any

of our present familiar applications

of electricity would have entitled the

maker and user to be known as a wizard

or conjurer, for even so simple a device

as an electric bell was then unknown to

the general public. In those days any

one capable of installing and mysteri-

ously using ever so simple an electrical

contrivance was hailed as a magician.

Little wonder, then, that such devices

should have played an important role in

the career of that prince of European

conjurers, Robert Houdin.

Just what part electricity played in

Houdin's public performances may never

be known. In writing his famous mem-

oirs he hinted at publishing a later

volume on his magical arts, but the action

of an assistant who sold some of Hou-

din's secrets to others after having been

with him for seven years, rather soured

the famous conjurer, and even the im-

prisonment to which the betrayer was

sentenced did not reconcile Houdin. But

a liberal use of electromagnetic circuits

at his successive dwellings, including the

beautiful mansion to which he retired at

St. Gervais, would imply that batteries

and magnets may have been responsible

for many of his illusions.

Writing about his earlier quarters, he

himself says : "When some one rang at

my door, an electric communication

struck a bell in my workroom. I was

thus warned and put on my guard. My
servant opened the door and, as is cus-

tomary, inquired the visitor's name while

I laid my ear to a tube which conveyed

to me every word. If I thought it as

well not to receive him, I pressed a but-

ton, and a white mark that appeared in

a certain part of the hall announced that

I was not at home to him."

Although thus able to keep out many
undesirable visitors, he soon found that

his judging by the name was not always

safe, and hence devised a method of

shortening the visit of those whom he

considered bores: "I had placed behind

the sofa on which I sat an electric spring,

communicating with a bell which my
servant could hear. In case of need I

threw my arm carelessly over the back

of the sofa, touched the spring and the

bell rang. Then my servant, playing a

little farce, opened the front door, rang

the bell (which could be heard from

where we sat) and came to tell me that

Mr. X (a name invented for the occa-

sion) wished to speak to me. It was very

rarely that my bore did not raise the siege.

No one can form an idea how much time

I gained by this happy arrangement, or

how many times I blessed the celebrated

savant to whom the discovery of gal-

vanism is due."

In his later residence, Houdin modi-

fied the equipment, but evidently con-

tinued to use magnetic means for mysti-

fying his visitors. The stranger coming

to his house found an uncommonly small

gilt knocker at the door. When he raised

this and thrust it home, there was only

a feeble knock, but simultaneous with

it a jingling of nicely tuned bells. Just

as he showed his surprise at the unex-

pected chime, the gilt name plate beside

the door, labeled "Robert Houdin," slid

out of sight and in its place appeared

another plate with the single word "En-

trez"—the French for "walk in." Push-

ing the door open he entered, only to

have the door close behind him with a

spring so that he could not go back

through it if he wanted to.

As the door closed, the wizard seated

in his study might comment to those in

the room with him, telling them whether
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more than one had entered the hall far
from his sight, or whether it was only
one of his servants. The explanation
was quite simple : Houdin had arranged
the door so that while it was being
opened it would close contacts for ring-
ing a bell four times in slow succession.
If one of his servants had done the rap-
ping, she would walk in at once and the
door would only be open long enough
for a single stroke of the bell, while a
stranger would pause at sight of the
changed name plate, giving the bell time
for another stroke. Then, if there were
several persons, the door would be held
open so much longer, hence the faint

jingle of the electric bell gave Houdin
the information with which he often
astounded his guests.

At one time, Houdin even equipped
the feed trough of his stable with an
electric trip. It seems that his hostler
had acquired the habit of removing part
of the horse's regular allotment of oats
and of trading this off for a glass or two
at a neighboring inn. Learning of this

Houdin fitted the bin with a trip door
which could be opened only by an electro-

magnet when he pushed a button in his

house. For a time that saved the oats,

but the craving for drink soon
got the better of the hostler

who found that he could ab-

stract part of the oats while
the feed trough was open if

he managed to be in the barn
at the right time. To cure
him of this, Houdin arranged
a new set of wires so that

opening the barn door would
give him a signal. This meas-
ure is said to have been effect-

ive. Incidentally, it also is

one of the first records of a

practical electric door alarm
which history has given us,

dating back some 6c years.

Had Houdin added a third

volume to his partial autobiog-
raphy, he probably would be
hailed today as the pioneer in

introducing many another simple appli-
cation of electricity. However, he only
foreshadowed any work of his later years
in the closing lines of his memoirs, lines

coming most appropriately from such
an electrical wonder worker: "Hence-
forth I intend to devote myself to my
darling study, the application of elec-

tricity to mechanism. For I must con-
fess—if my readers have not already
guessed it—that electricity played an im-
portant part in many of my experi-
ments."

Enameled Wire Runs the Gauntlet

Just what enameled wire will do under
the most trying condition that it can
be subject to — heating — is graphically
shown in the accompanying illustration

of a burned coil.

A relay coil had suffered exposure to

fire. The brass surrounding it was
melted, the fibre heads burned, the insu-

lating paper around the core carbonized.
But the enamel insulation except in the
case of the outer layer, which came in

direct contact with the flames, remained
absolutely unharmed and in suitable con-
dition to be used over again.

ENAMELED WIRE COIL AFTER FIRE
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The Big Bottle

High up on the top of one of Balti-

more's newest and tallest skyscrapers, the

Bromo Seltzer Tower Building, 300 feet

above the perpetually moving mass of

humanity, is a bottle which bears the

BOTTLE SIGN IN BALTIMORE

label of the well known headache rem-

edy. From the sides of this bottle bril-

liantly blaze forth at night the rays from

554 sixteen candlepower incandescent

lights formed into flaming letters ten feet

in height and six feet in width. The

bottle makes one revolution in 35 sec-

onds and is driven by a series of gears

which are connected direct to a ten horse-

power motor.

It has been calculated the bottle would

hold. 623,276 pounds of Bromo or 54,-

536,750 doses. Just how many headaches

this would cure would be hard to figure.

The clock, which is located on the sev-

enteenth floor, is a Seth Thomas move-

ment and is run by a gravity weight,

weighing 300 pounds. A small motor

is connected to it, which automatically

rewinds it every six hours. The pen-

dulum, fifteen feet long, weighs 475
pounds.

The clock has four glass dials, each

one fifteen feet in diameter. The outside

circle is 24 feet in diameter. The minute

hand is eleven feet eight inches long,

from center of shaft to tip, and weighs

175 pounds. The hour hand is eight

feet two inches from center to tip and

weighs 145 pounds.

Each dial is illuminated by twelve 40

watt lamps around the figures and four

40 watt lamps in the center. The lamps

are controlled by a time switch which

turns them on at a regular time in the

evening and off in the morning.

The Greedy Kerosene Lamp

The frugal Germans recognize the fact

that it costs more to obtain a given il-

lumination with kerosene than with in-

ElektnLichl

1

frisst weni£er als Petroleum!

candescent lamps at the rates charged by

most electric light companies. The dif-

ference in actual coin may not be quite

as great as would appear from the popu-

lar cartoon which is here reproduced, but

the added cost and annoyance of the

labor, smell and smoke may make up for

any apparent exaggeration.
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ILLUSTRATING THE USE OF THE FIRE DEPARTMENT MAP
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Lamp Map for Fire Department

The City of Chicago has an area of ap-

proximately 190 square miles within the

boundaries of which are business and res-

idence properties that must be constantly

protected from fire. When a big fire

occurs in the loop district or stock yards,

fire apparatus is called from adjoining

territory, often making it a problem to

distribute the remaining engine and lad-

der companies to the best advantage.

To enable such a situation to be more

readily handled and to assist every day

service, a large map of- Chicago has re-

cently been installed on the wall in the

fire alarm office at the City Hall. Each

fire engine house is designated on this

map by a small incandescent lamp. From
each lamp wires run to a desk-like switch-

board on a table, from which movements

of the fire companies are directed by tele-

phone.

When fire apparatus is sent out of an

engine house, a plug bearing the proper

number is removed from the desk board

and this turns out the light corresponding

to the fire engine house on the map so

that at a glance the map shows the dark

or unprotected territory.

The Ethics of Electrical Engineering

To the layman, the professional engi-

neer is a vague somebody who uses

mechanisms to achieve results. Defini-

tions of the term engineering vary great-

ly and probably always will do so, as the

field is one in which there must be a con-

tinual growth—growth of the kind that

implies expanding, diversifying and

changing. But however vague the gen-

eral conception of an engineer may be,

he is generally conceded to be a strong

factor in industrial and commercial

progress. Indeed, most people assume

him to be one of those whose work is

governed chiefly (if not wholly) by the

profits involved in his work either for

himself or for his clients, and not by al-

truistic motives such as frequently actu-

ate physicians, lawyers or teachers. The
fact that even engineers of high standing

are rarely conspicuous in civic or politi-

cal activities has probably been respon-

sible for the current impression that the

work of an engineer, while admittedly

not for his own interest, is still only a

part of the decidedly selfish interests of

individuals and corporations whom he is

serving.

Such, at least, is the prevailing opin-

ion. And yet those who are really in

touch with the engineering professions

know that this is far from true, for in-

stead of striving after purely selfish re-

sults the high class engineer is contin-

ually utilizing opportunities which con-

duce to the general welfare of cities,

counties, and even whole nations. In-

deed, the general range of engineering

is well summed up in one of the common
definitions which speak of it as "the art

of directing the great forces of nature

for the use and convenience of man."

Surely that is a high mission and one

easily substantiated by a glance over

the various branches of engineering

activity, not the least of which is that of

the electrical engineer, whose - range of

human helpfulness alone is most remark-

able. Every day we find him helping

us to produce and effectively direct light

and power as a product of energy which

nature stored in her underground coal

piles ; or carrying the sound of our voices

across the space of scores of miles ; or, as

in the Cuban war, where many attribute

all of the real victories to the work of en-

gineers—delivering orders and reports

where they will be most helpful.

Many still assume that, primarily, it

takes mathematics to make a successful

engineer, or perhaps mathematics plus

mechanical aptitude ; but those familiar

with the profession know that it requires

far more. Many of our ablest engineers

could not qualify either as good math-

ematicians or as expert mechanics,

though they undoubtedly have the keen

sense of exactness and of proper re-
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lations which characterize both the

mathematician and the mechanician. It

is this sense of preciseness, of unswerv-
ing laws and their logical consequences
that really characterizes the engineer and
that places him in some respects even on
a higher plane than most professions.

For instance, a lawyer intent on win-
ning a case may distort both the law and
the evidence, well knowing that after

the case is once decided the particulars

will rarely be examined. But the work
of the engineer must stand the test of

time, of critical inspection years or even
decades after each particular task is

completed. The politician may hide real

conditions or magnify facts all out of

their actual significance and importance,

but the engineer must present things ex-

actly as they are. The physician may
prescribe on the strength of rash guess-

work or mere intuition, for if he errs he
can justify himself by speaking of the

case as a complex and mystifying one.

But the engineer must diagnose openly

and correctly, no matter how complex
the conditions of the case may be, else

his reputation will not survive.

Thus the demands upon the engineer

and particularly of the electrical engi-

neer, are in many respects far more se-

vere than those upon the other and older

professions ; and from their very nature
these demands not only imply a high

character in the man but tend to maintain
a high standard. The man who is not
uniformly dependable, who occasionally

lapses into carelessness, who tries in any
way to get something for nothing, who
has a tendency to cover up defects or to

palm off imperfections—such a man can
never get far in the engineering profes-

sion.

Nowhere is this more evident than in

the electrical branches in which modern
practice demands an exactness not yet

reached in other lines, for this very train-

ing in exactness and in the unfailing laws
of cause and effect, is but a reflection of

the higher laws which govern our daily

life and which are equally unalterable as

to their results. Consequently, the biog-

raphies of the men who have become
prominent in the engineering lines are

those of men of character, men with a

code of ethics far above that of the poli-

ticians and novelists into whose regular

work the inflexibility of Nature's laws
does not enter as a persistent factor.

Unfortunately, the complexity of the

engineering lines and the large amount
of technical reading required for keeping

up with the rapid progress in the same,

has prevented many from taking that

active part in civic life which the com-
munity has a right to expect of men of

such high character. But with the in-

creasing amount of public utility work,
the professional engineers, and particu-

larly the electrical engineers, are sure

to become more active in those non-pro-

fessional capacities.

Odd Bell and Push Buttons

For the same reason that the old-

fashioned knocker is still retained in

many modern houses, the old form of

bell but electrically operated appeals to

the artistic sense of some. Such a bell is

ODD BELL AND PUSH BUTTON

on the market and operates in the same
manner as the vibrating type.

A push button for operating an elec-

tric bell is made in a convenient form,

being attached to a spring clip. By the

use of the clip the button may be fast-

ened to a table, desk, bed, or chair with-

out the use of nails or screws and the

attendant marring of furniture, the cord

running to the battery and bell in any

desired location.
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The Automotoneer

When a street car starts with a jerk,

too much current is sent too suddenly

into the motors. When that blinding

flash occurs above the motorman's head

the circuit-breaker has opened to stop

the excessive flow of current to the mo-

tors and thus prevents serious arcing or

damage in the way of a burnout.

The "controller" handle which the

motorman operates with his left hand

regulates a number of resistances within

the metal enclosure under the handle and

these resistances govern the amount of

current that will flow into the motors.

To prevent too much current from enter-

ing the motors the controller handle

should be operated slowly from the "off"

to the "on" position, but motormen are

human and mistakes will happen with

damaging arcing and serious burnouts.

With these things in mind a device

called the Automotoneer, which enforces

a slight stop of the controller handle on

every point between the "off" and "on"

positions is now made. It is located on
the controller and while regulating the

rapidity with which the controller can

be thrown on it does not prevent the

power from being thrown off instantly

when necessary.

The Automotoneer is made also for

use on controllers of cranes, hoists, der-

ricks, etc.

THE FAMOUS CABLE SHIP "FARADAY"
This odd looking vessel is the famous cable steamer "Faraday" built in

1874 at Walker-on-Tyne, England. The platforms projecting over the water

enable the cable to be observed as it is paid out and disappears in the deep.

The picture was taken off the Northumberland coast of England while lay-

ing a cable from England to Norway.
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Artificial Daylight

We live a great deal of our time in

daylight and our criteria are those which

are formed under the influence of natural

light. Artificial light sources are of

such recent development compared with

the age of the human race that they can

not be considered as having had any in-

fluence in the development of our optical

organs.

Aside from the distribution and diffu-
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FIG. 1. MOORE TUBE FOE MATCHING
DAYLIGHT

sion of natural daylight there is one great

consideration, and that is the ability ac-

curately to match colors in daylight. All

luminous sources emit some or all of the

following colors : violet, blue, green, yel-

low, orange and red. The color of the

light which we see on viewing the source

is the sum of the various amounts of

colors present. In daylight these colors

are present in nearly equal amounts.

This is not true of most artificial sources.

We see a red paper as a red color only

when the light falling on it contains red

rays. This is the reason why a red paper

appears black (absence of color) when

viewed by the light of a mercury vapor

lamp. In other words, there is no red

light emitted by such a lamp. While day-

light or white light consists of the proper

proportions of all colors of light, yet

white light may be made by various

combinations of two or more colors. For

instance yellow and blue when mixed in

proper proportions make white. In such

a light there is no red light and red-

colored objects would appear black. A
common experience is the difficulty in

distinguishing blue cloth from black

cloth. This is because of the scanty sup-

'ply of blue light in most artificial sources.

For the accurate matching of colors a

light source which has all the colors

present in the proper proportions is es-

sential. One simple example will suf-

fice to illustrate the point. Purple con-

sists of a mixture of red and blue. It

is obvious that when purple is viewed by

Co/or-<?<^
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FIG. 2. ARTIFICIAL DAYLIGHT OBTAINED

THROUGH A COLORED GLASS SCREEN

a light source deficient in blue rays it

will appear red. That is, only the red is

reflected to the eye because there is pres-

ent no blue light to be sent back to the

eye. On the other hand, if the purple

cloth is viewed by mercury-vapor light

it appears blue because red rays are

absent.
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Only two artificial sources are avail-

able for comparing colors with the same
exactness as in daylight. The first is the

Moore tube. This is a long tube, some-
times in the shape of a grid, as shown
in Fig. i, which is filled with carbon

dioxide gas at low pressure. The dis-

charge through the tube is between elec-

trodes in the ends of the tube. This
vacuum discharge requires a thousand
volts or more to obtain high efficiency.

The character of the light emitted is

closely approximate to daylight. The
second source has been perfected by H.
E. Ives and M. Luckiesh. This consists

of a proper arrangement of colored

glasses which are to be used with incan-

descent lamps. These lamps have an over

supply of red rays, and the function of

the glasses, which have been prepared
with great care, is to absorb this excess

and transmit only light which is of the

same composition as daylight. These
glasses can be attached to any tungsten
lamp and are convenient and useful. Of
course there is a loss of light, but when
accurate color matching is to be done a
proper source is desired at almost any
sacrifice. These devices are of special

importance in dye works, print shops
and dry goods departments. Fig. 2 shows
the latter arrangement in one possible

form.

Thermit Rail Welding

Ordinarily the rails of an electric car

line are "bonded" together by a heavy
wire from one rail to the next, thus mak-
ing the rails a continuous return circuit.

In place of wire bonds, a process of
Thermit welding is being used with good
results. In this method a space of about

3/4 inch between the ends of the rails is

provided and an earth mold made around
them. After bringing the rail ends to

a good red heat with a gasoline com-
pressed air torch a tap is made in the

crucible which sets over the rail ends.

The aluminum and iron oxide contained
in the crucible are then ignited and burn

THERMIT RAIL WELDING

with an intense heat (5400 deg. F),
forming a steel which flows from the tap
and around the rail ends forming a weld.
The excess steel is removed by a blow-
pipe and a rail grinder fits the top of

the rail for service.

Putting Hoops on Barrels

Have you ever watched a cooper as-

semble the staves of a barrel and drive

the hoops over them, one after another,

with a series of taps given while he walks
around the cask? This hand hooping is

much more interesting to watch than the

modern barrel making machine which
slides each hoop into place with a single,

powerful thrust. But even the latter is

BARREL HOOP SETTER

wasteful of time as it has to be reset for

each hoop. Now, magnetism has been

called into service to reduce the time re-

quired for assembling the casks. The
hoops for each end are slipped into a

"trussing bell" and are held in place by
magnets so that they will not tilt and
catch on the ends of the staves while the

bell is being forced down over the as-

sembled staves. The result is a saving of

nearly two-thirds of the time formerly

required for setting up and hooping.



Five Years of Electricity at "Marble"
By FLORENCE L. CLARK

Up at Marble, Colo., way up, 10,000

feet on the Divide between the Gunnison

and Crystal rivers, in a place just about

as accessible as an eagle's eyrie, they are

sawing into blocks, with wonderful ma-

chinery, a whole mountain of the rarest,

purest, whitest marble. Down 2,000 feet

in the canon below, the best equipped,

largest and most complete marble mill

in the world (the statement is truth, not

fiction) is in operation making statuary,

columns and architraves out of these

blocks.

A town of nearly 2,000 Greeks,

Italians, Bulgarians and Americans plays

hide and seek with itself among the

spruces and quaking aspens close to the

mill ; a power plant hums at the foot of

a cataract ; a trolley line reaches up three

miles to the quarry; a saw mill hangs

from the mountain's edge ; beds of trick-

ling snow glisten in the July sun, and the

white waters of the Crystal river race by

en route to Roaring Fork in a 4,000 foot

tumble. The Crystal River and San Juan

railroad twists along beside these waters

and over its tracks day by day long

strings of flat cars pass, loaded with fin-

ished marble for distant cities.

And, in truth, there would still be no

"Marble" if electricity had not entered

into a combination with unusual execu-

MOST COMPLETE MARBLE MILL IN THE WORLD, LOCATED AMONG THE MOUNTAINS OF

COLORADO
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ELECTRICALLY DRIVEN BARREL SAWS AND FLUTING MACHINES GETTING OUT MARBLE
FOR THE DENVER FEDERAL BUILDING

live ability, indomitable will and unlim-

ited capital to provide the open sesame.

Such in the essentials is Marble, Colo.

Don't try to find it on the map. It isn't

there in all likelihood, because as late as

five years ago there was no "Marble."

The outcropping of marble which re-

sulted in the town of the same name was
discovered by a party of prospectors as

long as 25 years ago while they were
working along the Divide at the head-

waters of the Crystal. On investigation

the find proved to be of remarkable im-

portance. The marble for the most part

was purest white without stratification,

and the extent of the outcropping indi-

cated an almost inexhaustible supply. It

seemed a veritable gold mine, but to

quarry it and get it on the market a pro-

digious undertaking on the very face

of it.

The mountain rose up perpendicularly

hundreds of feet above the canon, and

the marble, as Nature had ordained it,

was at the top. The mere quarrying of

the rock hence meant the solving of no

small engineering problem. That done,

there remained a railroad to be built up
through one of the wildest regions in the

Rockies, power to be supplied remote

from coal fields at a cost less than pro-

hibitive, the labor question to be handled

amid the unfavorable climatic conditions

and the isolation ; and last but by no

means least, the problem of how to meet

all these expenditures, pay the cost of the

long haul to market and then sell the

product at prices low enough to bring it

into successful competition with eastern

marbles.

For 20 years different parties at-

tempted to solve these problems, and in

each instance failed utterly. Then six

years ago a man came who had managed
a transcontinental railroad for 20 years

and had arrived by the self-made route

from the salary of a despatcher to the

income of a multimillionaire. Perforce,

he was a man who saw things, and hav-

ing once seen and put his hand to the

task knew no "can'ts."

At Marble, Colo., Meeks perceived not

merely the mountain of marble but also

raging, roaring Yule creek, which

plunged by the mountain to join Crystal

river in the canon below. When he or-

ganized a company, and this he did im-

mediately, he named it the Yule-Marble
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Company, because the Yule was to feat-

ure in operations no less than- -the marble.

A power plant was built straightway

at the base of one of the steeps in the

canon. The Yule was diverted above it

into two immense pipes and brought rac-

ing down through them to the plant.

Eighteen thousand horsepower was

easily generated—more than enough to

do all of the work of the camp. In the

astonishing short time of a little more

than a year afterwards, the quarry had

been opened, the mill built, the railroad

constructed, a trolley line put in between

the quarry and mill, a town of homes

built, a lumber mill erected, and a thou-

sand saws and wonderful machines, by

electrical power transmitted from the

plant, were quarrying, lifting, carrying,

sawing, polishing and chiseling the mar-

ble into beautiful designs. Three million

dollars were spent before one dollar was

earned.

The first quarrying was done by men
hung in "riggers," chairs from the top

of the mountain. As soon as their drill-

ing had made possible the dynamiting of

enough marble to get a floor to work on,

saws and channeling machines were in-

stalled and electricity set to doing the

work of quarrying. In order to take

care of the immense blocks of marble,

ten to 20 tons in weight, after they

are squared out of the floor of the quarry

by the channeling machines, a cable was

stretched from the perpendicular side of

the mountain over Yule creek. Derricks

lift the blocks of marble up to this cable

and so carry them out over the canon.

When about midway above the abyss the

marble is lowered several hundred feet

to the trolley cars waiting below.

It is carried on these cars down the

mountain three miles over an electric

railroad which is nearly 2,000 feet higher

at the top than it is at its lower terminus

in the yards of the mill. An overhead

"traveler," as it is called, lifting capacity

50,000 pounds, operated by a man who
hangs in a little car from it, comes glid-

CHANNELING MACHINES AND DERRICK AT
WORK IN THE MARBLE QUARRIES

ing down to them. When it reaches a

point just above the block of marble it

halts, two great steel' arms spread out,

drop down noiselessly, clasp themselves

silently about the marble and lift it as

gently and easily as a sack of feathers.

With the great white burden the "trav-

eler" then slips back down the yard to

the mill, an immense white structure

something less than a quarter of a mile

in length.

In the mill the blocks are sawed into

slabs by diamond #saws and steel belts

moving over chilled shot. After that

they are smoothed on the planing boards

by emery disks and polished on the steel

tables before they are ready for cutting

into the various designs. The cutting as

well as the sawing, planing and polishing

is all done by machinery run by elec-

tricity. The only hand work done in the

mill is the final chiseling in close ad-

herence to the lines of the patterns.

The first shipment of marble was made

four years ago. Brief as the time has

been since, one contract has already been

filled for as remote a place as New Zea-

land. The first large work was the

Cheeseman Memorial at Denver. At
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present the quarries and mill are turning

out all the stock for the million dollar

Federal building at Denver. In making
the disks for the 44 beautiful columns

of the structure, barrel saws and flut-

ing machines specially devised for the

purpose and unlike any others in use in

the world are used.

As quarrying deepens the marble

grows continually purer. Veins of blue,

golden-veined and grained marbles have

been opened as well as those of the

white. The camp is growing at a re-

sponsible in large part for adding an im-

mense new resource to the nation's

wealth.

Kansas City's New Bridge

Xext summer Kansas City will dedi-

cate a new bridge across the Missouri

River, which will be remarkable not only

for its size (having the longest riveted

span yet built ) but even more so for the

quickness with which it can be placed in

position to allow vessels to pass. The
upper deck is wide enough for two street

ELECTRIC LIET BRIDGE AT KANSAS CITY

markable rate. Just now a marvelous

wire saw. run by an immense amount of

electrical power, is cutting out a block

of marble 200 feet long, no feet wide

and 50 feet deep. When the sawing is

completed the two quarries now in oper-

ation will become one immense one. per-

mitting the company to double present

operations at both mill and quarry.

'"Marble." wonderful as it is. is but

one of many isolated places in the moun-
tain fastnesses of Colorado and elsewhere

in the West where the cost of bringing

up coal has made the use of steam power
in development work absolutely prohibi-

tive and hvdro-electricitv has been re-

cars, two teams and two walks abreast

each other, and is stationary. Below it

is a double tracked railroad deck which

can be raised by means of electric motors

so as to clear the river steamers.

This movable deck weighs 1.500.000

pounds, but the counterweighting and the

lifting apparatus has been so cleverly

designed by the engineers, Waddell &
Harrington, that it will only take 50 sec-

onds to raise or lower this deck. Even
at high water, the bridge will give a

clearance height of 55 feet when the

lower deck is raised, and the delaying of

trains by their being bridged will be re-

duced to an almost negligible amount.
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Seat Lighting in Railroad Stations

Long, tedious hours of waiting at a

railroad station are made bearable if one

can sit and read comfortably. But a great

many railroad terminals and way sta-

tions, otherwise admirably equipped, are

EFFICIENT METHOD OF SEAT LIGHTING

poorly illuminated in this respect. This

is not the case, however, in the new sta-

tion of the Santa Fe at Houston, Tex.

Here special facilities have been pro-

vided for those who desire to read. In

the main waiting room each row of seats

is provided with twelve sixteen candle-

power lamps arranged beneath an in-

verted trough of translucent glass,

mounted on the backs of the seats and

about five feet above the floor level. The
absence of glare is most striking and the

comfort with which the waiting patrons

may read is more than appreciated.

Combined Violin and Piano

A new device, called the Phonolizt

Violina has been turned out by a Leipzig

firm, which combines an automatic piano

and a set of automatic violins, the whole

being operated by an electric motor and

compressed air system. The ordinary

perforated roll and pneumatic system

causes the piano hammers to respond to

the desired notes. If the violins are to

play a button is pressed and a small

motor sets another roll in operation and
an auxiliary pneumatic system plays the

latter instruments, three in number. A
fiddlebow, common to all three violins,

moving in a circle, bears on any one of

the twelve strings.

Plungers like human fingers, each

operated by compressed air controlled by

the perforated roll, do the fingering on

the violin strings. The violins them-

selves are moved forward more or less

while the revolving bow has a fixed

course and thus various sounds are ob-

tained and it is astonishing what fine

modulation is secured by purely mechan-

COMBINED VIOLIN AND PIANO

ical means. It seems that human hands

touch the violins. Numerous features

are patented and musical experts and the

German emperor and his family have

expressed their admiration at the quality

of the machine made music. Though

musicians may laugh at the idea of a vio-

lin bow being operated by other than the

human hand, nevertheless the music is

said to be very satisfying.



Portable Lamp with Base Switch

A lamp which will appeal to those who
desire a neat adjustable desk light is here

illustrated. The lamp and support are

arranged to be used in any position, the

base being heavily weighted. The snap

switch placed in the base, though an un-

usual arrangement, is most conveniently

located.

Novel Boat Haul

PORTABLE WITH SWITCH IN THE BASE

The boat house of the Edison Club,

Schenectady, N. Y., is located on an arm
of the Mohawk river. On account of

high water and ice in the spring it was.

necessary to build the boathouse 25 feet

above and 50 feet back from the water's

edge at normal level. To save the labor

of dragging the boats and canoes up to

the house by hand an electric boat haul

was constructed as shown in the picture.

A little car running on an inclined plane

carries the boat and a two horsepower

motor belted to a drum winds up the

cable which draws the car.

ELECTRICALLY OPERATED BOAT HAUL
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Automobile Air Pump

It is much easier to move a machine

occupying 10 by 15 inches of floor space

around a garage than to run an auto-

mobile about in such a place. The Kel-

logg four cylinder air pump takes the

air to the automobile and does away with

the air storage tank and the moving of

automobiles up to the tank and back

into place.

AUTOMOBILE TIRE PUMP

Having four cylinders the pump keeps

up a steady flow of air. The outfit is

mounted on a stand provided with rollers

and takes current through a cord and

plug from the nearest lamp socket. The

total weight is only 70 pounds.

An Automatic Water Finder

Where will we strike water in boring

for it? The haphazard plan of drilling

wells has never been satisfactory and

some means of determining the presence

of underground water before boring into

the soil have been sought ever since wells

have been in general use. Instead of

trusting to luck, many of the British

contractors in India are using an "Auto-

matic Water Finder" made at Liverpool,

in which the makers have such faith that

they offer to bore on the condition of

"no water no pay."

AUTOMATIC WATER FINDER

The instrument used depends on the

fact that earth currents will choose the

paths of least resistance. Water being

a good conductor as compared with the

average soil, any subterranean stream

will carry the currents along a definite

channel in sufficient strength to deflect,

or at least agitate, a sensitive magnetic

needle. Wooden pegs are driven into

the ground at intervals of about 50 feet
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in a direction usually S.E. to N.W. Then
the tripod supporting the instrument is

set over each peg in turn and if the
needle moves when over a peg, tests are
made all around it to find the spot where
the greatest movement is obtained. Of
course the sensitiveness of the water
finder must be increased in proportion
to the depth at which the water is to
be located, hence one for use at depths
up to 3,500 feet costs about six times
as much as one good for only 200 feet.

The observations must be taken on calm,
clear days and are usually made between
eight and twelve in the morning or be-
tween two and five in the afternoon, as

the vertical earth-air currents are said to
be most active at those hours.

The Double-Phone

Nearly every one has dropped a penny
in the slot of the automatic phonograph
and knows how distinct the rubber tubes

THE DOUBLE-PHONE IN USE

placed at the ears make the sounds. Us-
ing such a tube, connected to a special
sound chamber attached to the telephone
transmitter makes it possible for two
people to listen to a telephone conversa-
tion.

This device is an aid in long distance
conversation to those who have difficulty

in hearing, either because of slight deaf-
ness or because noise drowns the tele-

phonic conversation. It also makes pos-
sible the recording of important conver-
sations regarding market and stock quo-
tations or contracts, by a stenographer or
any other person at the receiving end,

without the conversation of the two
original parties being interrupted.

The Double-Phone is light, and is eas-

ily attached to the receiver, as shown in

the illustration.

To Call the Patrolman

This picture illustrates the way police

signal lights are installed in Toronto and

POLICE SIGNAL LIGHT

several other Canadian cities to enable

the stations to get into almost instant

touch with patrolmen on the beat.

Closing a switch on the station oper-

ator's desk turns on the light which is

red and rings gongs on one beat or over a

wide area as desired. The attention of

the officer on the beat is at once at-

tracted ; he opens his box with a special

key, answers the telephone call and re-

ceives his instructions.
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For Repairing Automobile Tires

The dread of being stranded or de-

layed on account of a cut or punctured

TIRE VULCANIZES IN USE

tire is done away with to a certain extent

by the use of an electric vulcanizer.

The Shaler vulcanizer applied to the

defective tire, repairs without removing

the tire from the rim and is also a much

better way to mend an inner tube than

patching. A plug and cord for connect-

ing to an electric lighting circuit and a

rheostat for controlling the heat go with

the outfit.

Swivel Extension Lamp

The following device suspended from

the ceiling is used in many places where

barrels lying side by side on the floor

are to be filled.

The parts necessary to make it are

:

Three lengths of conduit (A), (A') and

(D), two condulet fittings (B) and (C),

two straps for fastening (A) and (A')

to the ceiling, a weatherproof socket and

a length of double braid duplex No. 14

wire to run inside the pipe (D). The

whole thing swings on the bearings at

(AA') and the light serves the attendant

better than an ordinary extension which

he would have to lay on the barrel to

be filled or hold with one hand, thus

allowing only one free hand. This de-

vice he simply swings over to a point

SWIVEL EXTENSION LAMP

directly above the barrel to be filled and

it remains in that position until adjusted

to suit some other position. The straps

are pulled very snug against the bearings

(A) and (A') thus making the device

almost rigid. F. F. Sexgstock.

Colors Tell Auto Speeds

How fast are we speeding? Even the

chauffeur with an accurate speedometer

before him cannot tell offhand, for the

simple reason that he cannot sharply see

both the instrument and the roadway at

the same time. In looking at a distant

object, the lens in 'the eye changes its

shape accordingly, and it takes an appre-
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ciable interval of time for it to change

back so as to discern a nearer object.

But, if the dial of the speedometer

were to change in color, the eye could

Shade Holder Lamp Dimmer

Changing the brightness of an incan-

descent lamp by turning the shade is one

of the recent innovations in connection

with lighting fixtures. The Wirt dim-

SPEED INDICATOR

perceive this without taking its focus off

the distant roadway, and a series of color

changes could thus be made to indicate

the approximate speed of the car. This

is done in the speedometer invented by

Prof. Hans Dahl, which has an extra

dial with white, green, red and yellow

sections which are shifted before an in-

candescent lamp as the speed changes.

SHADE HOLDER LAMP DIMMER

mer is readily attachable to any fixture

and by moving the shade the light may
be made to burn full, dim, low, night

light or be turned out.

An Indicator of Bad Eggs A Roller Electric Iron

An egg "candler" for use at soda foun-

tains is on the market and consists

A dainty electric iron for pressing deli-

cate laces and other fabrics is much used

in England. The iron is a highly pol-

ished steel roller within which are the re-

sistances for obtaining the heat. The

of an oak cabinet 6 J/2 by 6 by 3 inches

lined with asbestos and containing a six-

teen candlepower lamp. Two openings

in the top covered with adjustable slides

are provided. Pushing aside a slide an

egg is placed in the opening and the light

shining through indicates its condition.

ROLLER ELECTRIC IRON

wooden handle is always cool and by

turning it the current is switched on or

off.
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A New Fixture Switch

Usually a key socket is placed in a wall

bracket light or a circuit is run to a wall

switch. The C-H canopy switch may be

installed in the bottom shell of a ceiling

FIXTURE SWITCH

fixture or in the canopy of a wall light,

thus doing away with the wall switch and
wiring thereto.

New Type of Lightning Rod

The old style iron or copper rod used
for lightning protection may be replaced

with something believed to be better.

NEW TYPE OF LIGHTNING ROD

The new conductor is made of 30 small

copper wires, No. 19 B. & S. gauge,

woven into a loose braid about one inch

wide and J
/g inch thick. This braid is

fastened to the building with flat brass

straps, particular attention being paid to

the proper grounding of this system.

The theory is that the lightning dis-

charge uses the surface of the wire
rather than the cross section, so this wire
braid presents a very large surface with
a minimum cross section. The pointed

rods used on the roof with this system
are about six inches in height.

Motor Blows Whistle

A whistle which depends upon a motor
driven piston to furnish compressed air

A MOTOR BLOWN WHISTLE

for its operation is the subject of a

patent issued to George F. Atwood,
Chicago, 111.

The device is designed particularly for

use on warships in giving warning before

the closing of the bulkhead doors.

Magnetic Separator for Shops

This machine is for separating iron

and steel filings from brass, emery, rub-
ber and other non-magnetic materials

and will be found to be an economy in

metal working establishments.

The material to be separated is placed
in the hopper and is then shaken auto-
matically onto the magnetic cylinder,

which is composed of 300 small mag-
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TWO VIEWS OF THE MAGNETIC SEPARATOR

nets, each capable of lifting sixteen

ounces. These are set in cement, and

the face of the cylinder covered with

brass.

There is an iron head on either side,

and the shaft passes through all three

pieces. The magnets retain their power

for three or four years and longer ac-

cording to use. There hangs on the back

of the separator a circular bristle brush,

which comes in contact with the cylin-

der, and cleans off the particles of steel

which have been reclaimed, and sweeps

them into the last of the three boxes

set under the machine. The other two

boxes catch the other materials and the

brass.

Woven Resistances

threads of * non-conducting material to

make resistances? If a pure asbestos

fibre is used for the insulating web, the

warp of wire might even stand a high

enough temperature to serve as the heat-

ing element of electric stoves.

Both resistance boxes for motor start-

ers, as shown in the illustration at the

bottom of the page, and electric heaters

are now made in this way and are said to

prove quite durable in their practical ap-

plications.

To Prevent Changing the Polarity

If fine wires can be woven into sieves

or screens, why not interweave them with

This, picture shows how the connect-

ing clips of a plug are arranged so that

the polarity of the device it supplies can-

not be changed by placing the plug
_

in

the receptacle the wrong way, which

would result in reversing the current.

PLUG THAT CANNOT BE INSERTED WRONGLY

Such a plug and receptacle are service-

able in running small direct current

motors and other apparatus where the

polarity must remain the same.

WOVEN RESISTANCE AND ONE OF ITS APPLICATIONS
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Electric Power Grinder for Farm Use

The picture illustrates a very compact
electrically driven grinding outfit for

ELECTRIC POWER GRINDER

farm use. An extension to the motor
shaft drives the grinding burrs direct.

A double set of cutters or revolving
knives, one driven by the lower gear
wheel and the other by the main shaft,

prepare the corn, even with the husks
on, peas with vines, alfalfa, sheaf oats,

etc., ready for the grinding burrs, grind-
ing the coarse materials and the grain
all up at one operation.

High Potential Transformer

The use of high

potential trans-
formers for com-
mercial purposes is

increasing and up-

to-date -electrical

factories, large or

small, find innum-

erable uses for

them in testing

their product. The
Thordarson trans-

former shown in

the illustration may
be used for all

manner of testing

where voltages up to 10,000 and 20,000
are required, and it may also be used for

HIGH POTENTIAL
TRANSFORMER

electrostatic separation, wireless tele-

phony and telegraphy, etc. It is designed
to be connected directly to any alternat-
ing current circuit without the use of
impedance coils or resistances. It con-
sumes no more current than is actually
required to produce the best results at
the desired regulation ; in other words, it

is self regulating as far as current con-
sumption is concerned. .More power or
capacity is obtained by simply turning
the thumbscrew.

Carpet and Clothing Beater

In Germany a great many clothiers,

furriers, dry goods stores, carpet stores
and hotels have one or more of these

CARPET AND CLOTHING BEATER

electrically operated carpet beaters ; even
families use them where current is avail-

able. In a medium family say of five

members the amount of wardrobe,
dresses, suits, coats, trousers, carpets,
curtains, cushions and the like is suffi-

cient to warrant' the purchase of such a
machine. The large model shown in the
picture is for big carpets, but of course
smaller pieces can also be beaten. The
object is placed upon the leather cushion
and the Rotating shaft causes the straps
to give it a thorough beating. As many
as 14,000 blows are struck per minute
with one model in common use.



Electrical Men of the Times

RALPH DAVENPORT MERSHON

In this day when electric power trans-

mission lines hundreds of miles in length

are common, it is hard to realize that it

was only about 20 years ago that the

first work in this direction was being

done, and engineers were waiting with

almost breathless suspense for the out-

come of the famous

Telluride power
transmission experi-

ment in Colorado.

One of the men in-

timately acquainted

with the details of

this undertaking was

Ralph D. Mershon,

then a young engi-

neer in the employ-

ment of the West-

inghouse company.

In 1893-95 he had

charge of certain

work being done by

the Westinghouse

company in connec-

tion with the exten-

sion of the Telluride

transmission plant,

and later in 1896-

97 he carried on at

Telluride, for his

own company and

for the power com-

pany, an investiga-

tion of the phenomena which occur

between conductors at high voltages.

This investigation was carried out

on a transmission line about 2^/2 miles

long, and was the first investigation ever

made in which quantitative measure-

ments were obtained of the ionization

and other atmospheric losses occurring

between conductors at high voltages.

Securing leave of absence from the

Westinghouse company in 1897-98, he

acted as chief engineer of the Colorado

Electric Power Company.
v

By this time Mr. Mershon was con-

sidered an authority in all problems of

electric power transmission and in 1900

he decided to turn his knowledge and

reputation to account by entering busi-

ness for himself as

consulting engineer,

opening his offices in

New York. Among
the many important

pieces of work suc-

cessfully undertaken

by him was the de-

sign and supervision

of the transmission

plant of the Ni-

agara, Lockport and

Ontario Power
Company for trans-

mitting power at 60,-

000 volts from Ni-

agara Falls to vari-

ous points in New
York State. This

plant is the largest

transmission plant

ever undertaken any-

where, in point of

capacity, and is one

of the most impor-

tant in point of dis-

tance of transmis-

sion. Its present capacity is 60,000

horsepower, and it is laid out for an in-

crease to 180,000 horsepower. Its longer

feeder is, at present, 160 miles.

We often hear of American engineers

being called into service by foreign gov-

ernments and industrial concerns when

some particularly difficult problem arises,

and Mr. Mershon was one so honored.

Some years ago, at the request of the

British South Africa Company, which is
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largely interested in the Victoria Falls

Power Company, he made an investiga-

tion of the problem which confronted
them. The object was to advise the

Victoria Falls Power Company with ref-

erence to the steam electric power sta-

tions they were then installing on the

Witwatersrand to supply power to the

gold mining industries there ; to examine
Victoria Falls with reference to the de-

velopment and utilization of them for

the generation of hydro-electric power,
and to inspect the country between the
Falls and Johannesburg relative to the

transmission line, 600 to 700 miles in

length, which it was proposed to con-
struct between these two points. It was
originally the intention of the Victoria
Falls Power Company to develop the

Falls immediately and transmit power
therefrom to Johannesburg and the Wit-
watersrand for use in the mines. But
the Transvaal Government refused to

give the company the right of way across
the Transvaal for its transmission lines,

because of its fear that the power from
the Falls would seriously diminish the

demand for coal brought to the Rand
over the government railways, from the
carriage of which the railways derived
most of their income. Partly in view
of this fact, and partly on the advice of
Mr. Mershon, the company adopted the

policy of first establishing steam sta-

tions on the Rand and, by means of them,
building up a market which would be all

ready to absorb a large amount of power
when it should be brought from the Falls.

The British South Africa Company
was founded by Cecil Rhodes to take

over and administer the Province of

Rhodesia. The experiences which Mr.
Mershon had while in this province were
very interesting. For a few days after

arriving at Cape Town, and for a few
days before leaving there on the trip

back, he was entertained by Dr. Jamie-
son (of Jamieson's raid fame), at that

time Premier of Cape Colony, at the

house of the Premier. This house was
built by Cecil Rhodes and was his resi-

dence until his death. It is a beautiful
house on a magnificent estate in the out-
skirts of Cape Town. It, with the estate,

was left by Rhodes to Cape Colony to be
the residence of the Premier.

From Cape Town he went to Johan-
nesburg, and after spending some weeks
in that vicinity, including a visit to Pre-
toria, at which time he met General
Botha, the Premier of the Transvaal
Government, proceeded to Bulawayo, one
of the capitals of Rhodesia, and thence
to Victoria Falls, 1,640 miles north of
Cape Town.

Several days were spent at Victoria
Falls, at which place there was then a
rude but comfortable hotel capable of
accommodating two or three hundred
people. The stay at Victoria Falls was
spent largely in the examination of the
Falls with reference to the feasibility of
their development, though several pleas-
ure trips were made on the Zambesi
River above the Falls, one to Kandahar
Island, 20 miles above.

The Falls themselves are about a mile
wide and 400 feet high, that is, two and
a half times as high as Niagara. In
some ways they are more impressive than
Niagara, but in general are not so im-
pressive for the reason that they are not
easily seen. This is due to the fact that
the Falls are caused by the Zambesi
River dropping over the lip of a narrow
canyon, 400 feet deep, the length of
which is approximately at right angles to
the river. Near one end of this narrow
canyon is its outlet, consisting of another
narrow canyon approximately at right

angles to the first. It is extremely diffi-

cult, therefore, to find a point at which
the whole height of the Falls can be
seen, except looking through the narrow
outlet canyon, through which a greatly
restricted view can be had by standing
on the steel arch bridge of the Rhodesian
Railways, spanning the outlet canyon or
gorge some distance below the Falls.

When the river is at a high stage the
spray from the Falls is very great in

volume and so dense that it is impossible
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to see the Falls themselves. The engi-

neers who erected the steel arch bridge

across the gorge triangulated to the top

of the plume of the spray rising, at time

of high water, and found it to be over

3,000 feet high.

In the trip to the Falls Mr. Mershon

was, during the most of the time, in the

company of a number of the directors of

the British South Africa Company, the

party having its own special train for the

purpose of the trip. At other times when

traveling on the Rhodesian Railways, a

private car was at the disposal of him-

self and the representative of the Vic-

toria Falls Power Company accompany-

ing him. The whole trip from Cape

Town to Victoria Falls, and beyond, can

be made very comfortably in a sleeping

car on a train carrying a diner. When

one considers it was at the Falls in the

heart of "Darkest Africa" that Stanley

rescued Livingston not many years ago,

the ease and comfort with which the

journey can be now made is rather start-

ling.

Mr. Mershon was born in Zanesville,

Ohio, July 14, 1868. He was educated

in the public schools of his native place

and later in Ohio State University,

graduating in 1890 with the degree of

Mechanical Engineer. Forgone year he

was instructor in electrical engineering

at the University and then went with the

Westinghouse company as previously

stated.

Double Ignition

The delivering of two sparks at the

same moment at different positions in the

cylinder of a T-head type of gas or gaso-

line engine increases the power from

fifteen to twenty per cent. In the L type

of engine the increase is from eight to

fifteen per cent. The increase in power is

due to the fact that the charge is ignited

more quickly and the explosion takes

place more rapidly when two sparks are

delivered at two different points. This

mode of ignition has been employed on

racing cars for some time past.

Advantage has been taken of this fact

by an enterprising manufacturer and the

latest thing in ignition apparatus is a

magneto so designed and constructed as'

to deliver two sparks simultaneously in

each cylinder at the firing point. It is

absolutely necessary that both sparks

should take place at the same time. This

result has been accomplished by using

the same breaker for both plugs.

This form of ignition increases the

necessity of the excessive spark advance

necessary with the single type of
^

igni-

tion in order to secure the maximum

power.

The double sparks working together

burn up the compressed charge much

more rapidly than if one spark was used.

This gives a maximum pressure in the

cylinder with the piston at dead center

with a much shorter advance on the

piston travel than is needed with the sin-

gle system.

In' the new system the sparks take

place either exactly on or just past cen-

ter, the result being more power with

less strain on the crank shaft and con-

necting rod and longer life for the en-

gine. The decreased cost of operation

of the engine is a further evidence of

considerable advantage in favor of the

double svstem over the single.

Following the Scent

A shrewd candy dealer conceived the

idea of using the sweet perfume of his

candies to tempt passers-by. His scheme

called for an electric fan which he placed

at a circular hole cut in a window and

a little smaller in diameter than the fan.

When the fan was started the atmosphere

of the store was wafted out upon the

street. The fan was deftly concealed as

the candy man reasoned that people

breathing' the odor of the sweets without

knowing the cause would unconsciously

yield to the aroused desire and buy. And

according to his statement the idea

worked out successfully, well repaying

him for his experiment.
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Mrs. McGinnis Entertains a Celebrity

Mrs. McGinnis was in a perfect flut-
ter of excitement. The famous Eng-
lish actor, J. E. Dobson, who was ap-
pearing at one of the local theaters in
The Cottage Across the Street," had ac-
cepted an invitation to appear at a
social function in her own home. She
had previously met him in another city
and she thought how delightful it

would be to entertain him when he
played in her own home city. When
she asked Mr. Dobson what form of
entertainment he would prefer he had
said, unhesitatingly, "Bridge!"
"Then I shall invite six ladies to

meet you and we will make up just
two tables for a good game," said Mrs.
McGinnis. Her heart was beating
high with anticipation as she called up
six of her most intimate friends and
set them in a flutter of excitement by
informing them of the honor that was
to be theirs by reason of their friend-
ship for her.

'Tuesday afternoon at 3 o'clock
without fail. Now I can count on you,
can I not?"

"Indeed, you can count on me," said
Mrs. Flannerty. "I think it will be
perfectly grand to meet a real live ac-
tor off the stage. My, but you are
lucky, Mrs. McGinnis."

Since Mr. Arnold's talk before the
Elektron, Mrs. McGinnis had given
some time and thought to the deco-
ration and illumination of her dining
room. The ponderous, old-fashioned

art glass dome, formerly suspended
over the dining room table and leaving
the guests in semi-darkness, had been
replaced by an artistic lighting fixture
with bowl and frosted globes.

^"Time was," reflected Mrs. McGin-
nis, 'when I studied the three R's at
school, but now I am observing the
three C's—composition, color and con-
gruity. Dear, dear, when I finished
school I thought I had finished my
education, but some one is always
thinking up something new that
women ought to know,, so that one has
hardly enough time to master auction
bridge."

Harmony is the keynote of any
scheme of house furnishing and deco-
ration. If a well-furnished room is

considered as a picture, the element of
composition will enter into it as it does
in the arrangement of the picture
where the parts are so combined as to
produce a harmonious whole. One
should also be a colorist and have a
right understanding of the effect of
color upon the feelings. Red has a
warm effect, blue is cold and yellow is

an intermediate color. In decorative
art the element of color is more impor-
tant than that of form. It is essential
that the lines be graceful and show
fancy or even poetic feeling, but they
need not be expressive of form in a
realistic sense. The reverse is true of
a painting, for here color is subordi-
nate to form. Constant study of color
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in nature and the work of the great

colorists will assist one very greatly

in mastering the poetry of color.

Mrs. McGinnis had furnished her

living room, library and dining rOom

in warm tones. The table was the

raison d'etre of the dining room, and

radiantly attractive electric lighted spe-

cialties, the newest form of decoration,

a last critical survey before the arrival

of her guests.

Now the entertainment of the dis-

tinguished actor and the electra-flora

display seemed to fit in very nicely.

In honor of the guest Mrs. McGinnis

had decided that refreshments with an

Englishy flavor would be the proper

thing, so she had ordered English tea

were used very effectively. In the cen-

ter of the table was a rose jardiniere of

hammered Russian brass, containing

electrically lighted roses of red tints

with silken petals, each blossom con-

cealing a tiny illuminated bulb. The

subdued glow imparted a charming

effect to the well appointed table and

afforded a delightful restfulness to the

eyes. Surrounding the jardiniere upon

the imported centerpiece was an elec-

tric rose garland, with a miniature

lamp in the center of each large rose.

"Yes, I think it will do," murmured

Mrs. McGinnis, as she gave the room

muffins toasted and tea, English wal-

nuts and English hothouse grapes at a

fabulous price. Then there were some

wonderful little English tea cakes.

Long before three o'clock the six

specially favored women were playing

bridge "with more than usual zest.

Their minds were keen with anticipa-

tion and each one wondered who would

draw Him first as a partner.

"I'm so excited I can scarcely wait!"

exclaimed Mrs. Patrick Flannerty, who

had never met a real actor. "I think it is
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"~
~~ -r^

remarkable how Mrs. McGinnis con-
trives to make everything and every-
body come her way. I always did tell

her she was born under a lucky star."
Mrs. Norman Van Ess, who had just

dealt the cards, raised her aristocratic
brows ever so slightly and debated
which kind of a hand would be most
likely to make Mrs. Flannerty wish
herself off the earth entirely, then she
declared: "No trumps!" Her hand
contained two aces, a protected king
and queen. When little Mrs. Watson
inquired timidly of her partner if she
should play to a "No trump," Mrs.
Flannerty snapped rather than said:
"Pray do !" Miss Lillian Lindsey, who
was playing opposite Mrs. Van Ess,
promptly laid down her cards face up-
ward upon the table after Mrs. Wat-
son's lead. Miss Lindsey's hand
showed one ace, two kings, two
guarded queens backed up by other
fairly good cards.

"Have you seen Mr. Arnold lately?"
asked Mrs. Van Ess sweetly, as she
contemplated the layout with infinite

satisfaction.

"Oh, yes, he calls occasionally and
I am gradually mastering the aestheti-
cal considerations of illumination,"
replied Miss Lindsey.

Mrs. Flannerty had played and Mrs.
Van Ess finished her nefarious task

as dealer by calmly sweeping in the
first trick.

"Mr. Arnold is certainly an interest-
ing character, but doubtless Mr. Dob-
son, the actor, will eclipse him in your
estimation. I wonder why he does not
come ?" Mrs. Van Ess consulted a tiny
jeweled watch and exclaimed: "Why,
it is half after three."

Mrs. McGinnis was getting very ner-
vous, so she excused herself and hur-
ried upstairs to the telephone. She
had decided to call up the hotel where
Mr. Dobson was stopping.

"Mr. Dobson has retired to his room,
and he left word that he was not to be
disturbed until twelve o'clock the next
day," was the amazing message that
drifted back to her straining ears.
Mrs. McGinnis could not believe this.

"Oh, there must be some mistake,"
she protested, with sinking heart. "It
is Mr. J. E. Dobson, the actor, that I
want. I must speak to him. He ac-
cepted my invitation to attend a game
of bridge at my home this afternoon."

The polite clerk said he would see
what he could do, and presentely his
voice reassured her with "That Mr.
Dobson we mentioned was another
party. Mr. Dobson, the actor, is in his
room. Wait a minute and we will give
you the connection."
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"There you are," interrupted the

voice of the operator.

Mrs. McGinnis suddenly revived and

she said very sweetly: "Mr. J. E. Dob-

? This is Mrs. McGinnis. -Youson:

accepted an invitation to play bridge at

my home today. The ladies are here

and waiting for you to come. They

are exceedingly anxious to meet you."

The distinguished actor had just

been awakened from a nap. He en-

deavored to collect his sleep laden

thoughts.

"Oh, so I did—" a stifled, sleepy

yawn undulated into Mrs. McGinnis'

unbelieving ears, "but I thought, let

me see, I thought I sent you a mes-

sage."

"But I didn't get any message," pro-

tested Mrs. McGinnis faintly, "and the

ladies are all here this minute, waiting

for you."

"Well, I'm indisposed today," said

the distinguished actor. '•Tell the la-

dies I will meet them Thursday after-

noon."

The Modern Fireplace

A hole or pit in the ground for the

fire and a hole in the roof of a primeval

hut for the escape of the smoke, consti-

tuted the simple arrangement for a fire-

place in the earliest ages. After the fire

was put out a cover of wood was used

to protect the aperture. This was called

a couvre-feu or curfew. William the

Conqueror had his own ideas regarding

his subjects. Among other things he

thought it best for them to be in bed

rather than creating disturbances abroad

and he required this cover for the fire

to be applied at an early hour, and a

bell called the curfew gave timely warn-

ing to his subjects to cover their fire.

The hearth slab succeeded the pit for

fire with possibly a bank of clay or brick

to partly enclose the fuel and afford

some convenience for cooking. A couple

of iron bars turned so as to be sup-

ported above the ground were the fore-

runners of the andirons and the fire-

dogs of a later date which were used to

support the logs and burning wood. A
notable advance in the history of the

fireplace was its removal from the cen-

ter of the dwelling to a position against

the wall, and a slanting aperture was

then contrived for the escape of the

smoke to the outer air. This indicates

by what means the idea of a chimney

was gradually developed.

Gradually for purposes of avoiding

lateral currents of air, jambs were built

on each side of the fire to direct air

upon the fuel and the chimney flue was

brought down to within a few feet of the

fire. As wealth increased and manners

improved in England the houses were

better built, upper stories were provided

and more than one fireplace was nec-

essary. Thus the recessed fireplace and

chimney gradually replaced the central

hearth.

Yiollet-le-Duc in his "Habitations of

Man" portrays fireplaces of the Four-

teenth and Fifteenth Centuries with

huge hoods projecting boldly into the

room and placed at a considerable height

above the hearth, and he draws an in-

teresting picture of the imposing and

noble effects produced: "When the

counts of Poitiers in their grand robes

of state, enthroned in their halls sur-

rounded by officers and when behind the

feudal court blazed three fires on three

hearths, with assistants seated before the

srorsfeous windows above the mantel, it

was a scene of nobility and grandeur,

well calculated to fill the hearts of retain-

ers and vassals with a proper amount of

awe.

The modern fireplace is a modifica-

tion of the French Renaissance con-

structed on simple lines, with brick in-
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THE MODERN FIREPLACE

terior and very handsome and ornamen-
tal firedogs. Instead of the ruddy blaze

radiated by the huge logs of olden time,

the modern fireplace is flanked by two
floor standards elaborately carved and
diffusing a subdued radiance from elec-

tric candelabra.

The modern fireplace is chiefly orna-
mental in itself as it no longer furnishes

the main source of heat for the home.
It retains, however, its original signifi-

cance as a gathering place for the family
on chilly evenings. Surrounded with
every accessory of modern luxury.
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Electric Table Grill Paper Bag Cooking

Dining table cooking in lieu of kitchen

cooking is further popularized by the

table grill recently developed. This table

grill represents the latest form of elec-

tric cooking convenience. The device is

a combination of the frier, broiler,

toaster and hot plate. The heating sur-

face is 4 by 7 inches and food may

The new system of cooking in paper

bags discovered and perfected by M.
Soyer, chef of Brooks Club, London, has

been commanding the attention of scien-

tific cooks throughout the country. Mrs.

T. Vernette Morse of the Artcraft In-

stitute was one of the first in Chicago to

try out this method. Mrs. Morse experi-

SHOWING THE VARIOUS USES OF THE ELECTRIC TABLE GRILL

be cooked above or below it or in

both places at the same time. A suit-

able vessel is supplied for boiling water

or for steaming eggs. The cover of this

vessel when inverted forms the frying

pan. The compartment under the heater

coils is used in broiling. At the same

time bread may be toasted on the grating

over the coils.

The entire device is finished in pol-

ished nickel and it makes a pleasing ad-

dition to other electrical table devices.

It may be operated from the ordinary

lighting circuit.

mented with paper bag cooking in an

electric fireless cooker. She states that

meat roasted in a paper bag does not dry

up but retains all of its juices and browns

perfectly. Bread and cake can be suc-

cessfully baked, even Boston baked

beans are as delicious as when baked in

the old time brick oven.

Fireless cooking is still in its infancy

and many scientific facts regarding its

possibilities are yet to be demonstrated.

The paper bag as an accessory of the

cooker will expedite a new era in the.

preparation of foods. The difference in



942 POPULAR ELECTRICITY

flavor makes food palatable but when
these flavors are lost in cooking, the most
attractive food becomes insipid and
tasteless. With the introduction of elec-

trical cooking devices and paper bag
cookery there can be no excuse for serv-

ing unsavory foods. The paper bags re-

tain flavor of foods, and prevent evap-

oration. For example, meats may be

seasoned in the usual manner and cooked
in paper bags in a slow oven. They re-

quire no basting as the bag retains all of

the heat, prevents evaporation of nour-

ishing elements and the meats are cooked
in their own juices.

Specially prepared cellulose bags must
be used. Those on sale at department
stores are made of spruce fiber chemi-
cally treated. They are odorless, sani-

tary and hygienic. The bags are slightly

greased on the inside, except in the case

of vegetables or when water is added.
The meats, potatoes or apples are then
slipped into the bag, and the bag is

firmly fastened by means of clips or

otherwise. The bag is then placed on a

wire grid and put into the oven. M.
Soyer suggests the following order:

roasts and entrees on the lower shelf;

fish in the middle, and pastry on the top

where the heat is most intense.

New Type of Frying Pan

The frying pan is one of the most con-
venient cooking utensils for use in

homes, restaurants and hotels. The pan
illustrated herewith is not only a com-
plete frying pan capable of cooking
everything that can be fried in the ordi-

nary manner, but it can be turned into

an electric disk stove by simply inverting

it and it is then suitable for light cook-
ing of all kinds.

It is made of sheet steel and has a

polished metal handle. The heating ele-

ment is in the bottom of the pan and her-

metically sealed between steel walls. The
pan heats very quickly and can be run
at three temperatures, high, medium and
low. The desired temperature is ob-

A NEW FRYING PAN

tained by means of an indicating push-
button switch.

The stand is made of aluminum and
is so designed that the frying pan can
be run at full heat without injuring the

surface of the table on which it is sup-

ported. The whole outfit is very light.

Candy Making in an Electric Chafing
Dish

Chocolate Fudge.—Boil together two
cups sugar, two ounces chocolate, and
two-thirds cup milk to the soft ball stage

(238 deg. F.). Remove from the fire and
add one tablespoon butter. When cool

add one teaspoon vanilla and stir until

the mixture begins to stiffen. Pour
quickly into a buttered pan and cut into

squares. Nuts may be added if desired.

Note : Sweet or sour cream may be
used in place of the milk and butter.

Divinity Candy.—Boil together three

cups sugar, one cup corn syrup and one-

half cup water to the crack stage (270
deg. F.). Pour over the beaten whites

of three eggs and beat rapidly. As it

thickens add one teaspoon vanilla and
one cup chopped nuts. Pour onto a
greased plate and cut into squares, or

mould in a box lined with oiled paper.

The above recipes are from Lessons
in Cooking by Home Economics Asso-
ciation of Chicago.
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Electric Luminous Radiator

The twin glower with four heater

bulb radiators is one of the new-

est forms of the electric luminous

radiator. First, there was the twin

glower, then the three heater bulb

and now the four heater bulb radi-

ator. They are suitable for heat-

ing the bathroom, bedroom or any

room where it is only necessary to

take the chill out of the air. They

are designed to take the place of

the open fire or gas log fire with

none of the disadvantages of the

latter as to dirt, smoke, ashes, in-

jurious gases or fire risk. They

are light and portable and are of

great comfort and convenience.

The heater bulbs are of frosted tub-

ular glass about three inches in diameter

and ten inches long and they contain the

filaments of heating elements. The lat-

ter operate at a temperature much lower

than that of the ordinary incandescent

lamp filaments and therefore have longer

life. They are highly efficient because

there is practically no storage of heat

other than that due to the glass walls of

the bulbs ; while the highly polished cop-

per reflectors placed behind and under-

neath the bulbs serve to throw practi-

cally all the heat toward objects in front

and at the same time a soft and cheerful

glow is emitted.

LUMINOUS RADIATOR WITH
FOUR BULBS

Portable Plate Warmers

Plate warmers are fast becoming pop-

ular in the home as well as in the hotel.

This plate warmer is especially adapted

for use in small families and for private

service in hotels. The body is of Rus-

sian iron with trimmings of polished

brass. It is fitted with a strong wood

Requirements of Good Toast Making

The proper making of toast involves

the conversion of starch into dextrine.

To do this the heat should be given time

to penetrate to the center of the slice be-

fore the outside has begun to change

color. If the outside sears over at once

the middle of the slice will not be heated

sufficiently to change the starch. Toast

that is clammy in the middle is less

wholesome than untoasted bread.

Perfectly toasted bread is crisp and

golden throughout and the electric toaster

is built to make toast in this way.

PORTABLE PLATE WARMER

gripped handle on the top, making it

convenient to carry or to move about.

The space between the lining and outside

shell in the walls and door is insulated

with asbestos to prevent the escape of

heat. The electric heaters for these

portable warmers are placed under the

bottom shelf and consist of enameled

iron plates and are therefore of the most

reliable and durable construction.



Junior,

Making Good in a Strange Land
By THEODORE VLADEMIROFF

II.

The studies were hard. I had to carry

on experiments for my thesis. Many
things had to be done so that at com-
mencement my records would be all

closed so that I could receive my di-

ploma. My money not only completely

gave out, but I had fallen behind in pay-

ments for my board. I was very po-

litely requested to either pay a certain

amount on my board or else make other

arrangements. I was pressed for time

more than I was for money, and good-
ness knows, that in itself was bad enough.

The bitter disappointment that at this,

the eleventh hour, I must admit my de-

feat, overwhelmed me. While on my
way to the class room one of my class-

mates took me to one side and asked me
what had happened. I did not wish to

reveal my predicament, but he prevailed

upon me and I told him. He gave me
one of his characteristic kindly smiles

and told me to go and attend to my work
for he would advance me the sum de-

sired. My spirits jumped at once and
they remained at -the high water mark
until I walked upon the platform on that

bright commencement day and took my
diploma. I am sure that my diploma

meant more to me than it did to any one
of the students who graduated that year,

for in spite of all the obstacles which I

had to overcome, I graduated with the

class with which I entered the Univer-

sity.

A university graduate is very much
like a ship that has been just launched.

She is all there, but in the words of Kip-
ling she has yet to find herself. A grad-

uate is fairly well equipped with funda-

mental principles, but he knows little or

nothing of the vast amount of detail

work in the practical life of which he has

heard little while in college.

One of the hardest things on leaving

college is to make a place for one's self

in the world's work. A large per cent of

the young technical graduates (myself

included) work for a place with some
one of the large corporations. In one
way this is a mistake for one becomes
as an atom of our body—a very infin-

itesimal part. Your interests, your
hardships, your likes and dislikes are of

little or no interest to the corporation. I

had started with a corporation at. $7.50
per week, but with such a salary I felt

that I was becoming a human squirrel

in a squirrel cage—always running but

never getting anywhere.

When the Maine blew up in Havana
harbor, from the public state of mind at

the time I knew that there would be war.

I sent my application to Washington,

asking for an appointment in the U. S.

Navy, but a reply stated that over 25,000

applications had been made which could

not all be accepted, as there were only

a limited number of positions to be had.

In a very short time, however, an oppor-

tunity presented itself and I entered the

electrical service of the Navy as chief

electrician on the U. S. S. Helena.

The duties of a chief electrician in the

Navy are in proportion to the size of the
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battleship and on a modern battleship

everything possible is done by electricity.

Besides the lighting to look after there

are electric searchlights, night signaling

apparatus, a telephone system far more

complicated than ordinarily (because the

captain must be in touch by bells and

telephone with almost every part of the

vessel), wireless apparatus, motors for

turning the turrets of the big guns, mo-

tors for pointing them, motors for ram-

ming, motors for hoisting powder, etc.

In fact, electric wires on a battleship are

as numerous and important as the nerves

in one's body.

The chief electrician is responsible for

his equipment to the chief engineer and

he to the captain. In time of action the

chief electrician must be everywhere. A
crippling of any part of the electrical

service at such a time would be as serious

as an apoplectic stroke to a human being.

Under ordinary and favorable circum-

stances, the duties of a chief electrician

are not very hard, for with his corps of

assistants he can take care of his plant

without any hardships to himself or his

men. There are times and circum-

stances, however, when his lot is any-

thing but enviable.

One experience in particular comes to

my mind. During a very heavy storm in

the Gulf Stream one of our generator

units developed a serious hot box, which

in turn caused the breaking of one of the

engine's high pressure piston rings, frag-

ments of which were caught between the

cylinder and piston, cutting the inside of

the cylinder very badly. This particular

dynamo room was immediately above the

boilers. The steel deck was so hot that

it was impossible to remain on it for

more than a few minutes at a time.

Wooden grates were installed in order to

make things more endurable. With the

temperature of the room 120 F., and the

clinometer showing that the vessel was

rolling from 35 to 45 degrees, we had to

overhaul the engine in order to give the

other unit a rest. This experience im-

pressed itself upon my mind because it

was on a Thanksgiving day. I could

not leave my work at mess time and

when I did finish and had everything

ready to run, I went up to find the only

thing left was bean soup ! I could not

eat. There was a lump in my throat, and

I had visions of Thanksgiving dinners

gone by. It is in times like this that the

chief electrician more than earns his sal-

ary.

If I may digress a bit, one of the most

useful pieces of apparatus on board a

man-of-war is the searchlight. Before

the days of wireless telegraphy I have

known vessels to signal each other with

it when 50 or 60 miles apart. I have

given signals—a ray of hope as it were

—

to a shipwrecked crew on a lovely island

in the Pacific Ocean at a distance of 40

miles or more, nearly three hours before

we could get to them. As a shock to

blockade runers there is nothing like it.

We chased blockade runners in the dark

of night with all lights out—just barely

able to make out their shadow in the

dark, and when we were within gun shot

a sudden stream of light upon their decks

was followed by a most amusing scram-

ble for shelter. Many a Filipino during

the war found a watery grave by trying

to pass from the enemy's line into the

city of Manila with small boats either by

hugging the shore or by trying to skirt

outside of our position and then slipping

into the city between blockading vessels

which were stationed from three to five

miles apart.

There are several benefits which I de-

rived from my experience, the greatest

of which was "stick-to-itiveness." A sec-

ond was that of becoming very much at

home with machinery. One gets to know
what is the matter with it by just listen-

ing. By the sound one can tell whether

all is well or not.

So in less than three years' time I had

traveled around the world. I had seen

proud old Spain vanquished, the old Chi-

nese dragon humiliated, and Aguinaldo's

forces defeated and dispersed. My ves-

sel had taken a prominent part in at least
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six engagements with Aguinaldo's land

forces. I have seen the U. S. S. Charl-

ton stranded upon the rocks and sent to

the bottom of the Pacific Ocean by one

of the worst typhoons I ever experienced

in the three years' time, having been ty-

phoon bound no less than five times. I

had gone through experiences in that

brief time, one-half of which do not hap-

pen in the natural life of a sailor. Ex-

cept for a stiff southwest monsoon in the

Indian Ocean from Ceylon to the Straits

of Bab el Mandeb, we had as beautiful

a 15,000 mile voyage as one could wish.

Thus ended my naval adventure. It

was full of storms, sunshines, calms.

Baptized in a score of battles which

brought joy to some, sorrow, desolation

and destruction to others, all these events

crowded into the very short space of

three years.

Since my return I have dropped my

anchor in Chicago. Here it has been my
good fortune to have been connected

with a prominent engineering firm where
I have taken an active part in the electric

and mechanical equipment of some of

the largest, if not the largest buildings

in Kansas City, Omaha, Chicago and
elsewhere, and am trying to do my best

to climb the ladder of success.

Shortly before Fred Douglas died in

1893, I heard him speak on the progress

the colored race has made in this coun-

try since their emancipation. He made
a statement then which I have never been
able to forget: "You can not stand on
the very top of civilization and look

down when you wish to judge of their

success. Rather you should put your-

self in the place which they first started

from and then look up in order to judge
justly of their progress." This I think is

a very fair way of measuring success.

(The End.)

Sending Sketches by Wire

The thought of transmitting diagrams

or drawings by wire naturally calls to

one's mind a picture of a complicated

mechanism at each end of the line with

a long haired scientist working over it.

And the idea of anyone's sending dia-

grams over an ordinary telephone or

telegraph wire, with no special appa-

ratus, sounds absurd, nevertheless it can

be done. It has been done numerous
times by certain .signal officers of the

United States army and the method was
described and discussed some time ago

in the Journal of the U. S. Cavalry.

The diagram or sketch is drawn upon
coordinate or double crossed-ruled

paper. Now each point on this paper can

be determined by a pair of numbers.

These numbers, which are called the co-

ordinates, are derived in this way: Each
vertical line is numbered, starting from
the lower left hand corner of the paper.

Starting from the same point, each hori-

zontal line is also numbered. The inter-

sections of the lines can then be deter-

mined simply by giving the numbers of

the intersecting lines, the first number
given being for the vertical line. The
numbers are written with a comma or a

dash separating them. Thus the pair

20, 13 means the point of intersection

of the two lines, one of which is 20 units

to the right and the other 13 units above
the lower left hand corner. In a similar

way any point on the paper can be lo-

cated, and located very rapidly, for a lit-

tle practice in this work gives one re-

markable facility.

The location of a shed, a house, a tree,

or any comparatively small single object

on the sketch is designated by a single

word and a pair of numbers, as "barn

3, 17." Objects liks roads, fences,

streams and shore lines, are easily deter-
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mined by giving the coordinates of suc-

cessive points. Straight sections of roads

or fences require only the co-ordinates

of the extremities, as the straight line

can be supplied. The width of a river

can be determined by expressing its

width as it appears on the sketch in cross

section units, as "river 4 wide," followed

by the series of numbers which indicate

A Trick with Static

10 *•« kg s¥» ** fo 70 ~'tf°

MAP PLOTTED FROM A TELEGRAPH MESSAGE

the course of its middle line. Areas like

lakes, marshes, or wooded tracts, are de-

termined by giving the numbers which

indicate their boundaries.

The map, or sketch, or diagram, then

is drawn upon this paper and a supply

of the same kind of paper is in the hands

of the man at the other end of the line.

To transmit the sketch the features are

transcribed as has been shown, and this

data is sent by telegraph, telephone or

wireless to the destination. By platting

from this data on the same kind of paper

the sketch can be reproduced most ac-

curately, the degrees of exactness de-

pending only upon the number of points

which have been furnished. To one who
has never done this kind of work, it

would appear a slow and tedious task.

As a matter of fact, it is remarkably

swift in its operation, as an ordinary field

map, such for instance as would be

drawn by a scouting party, can be trans-

mitted and reproduced, exactly to scale,

in about a half hour.

Static electricity around moving belts

in some plants is so pronounced that it

is necessary to provide means for car-

rying it to the ground.

The following is an amusing trick to

play on the uninitiated : Hold the base

of an electric light bulb close to a mov-
ing belt which is generating static. Now
approach the innocent victim and offer

him the lamp, of course extending the

base. The moment he touches the base

he will receive a surprise in the nature

of a harmless shock.

The explanation of this phenomena is

simple. The lamp acts as a condenser,

the hand holding the lamp being one plate

and the lamp filament the other, with

the glass globe as the dielectric. In a

tinfoil condenser the two sheets of tinfoil

correspond to the hand and the filament

respectively. When the base of the lamp

is touched a circuit is completed and the

condenser discharged.

John P. Kobrock.

Electric Toys That Are Wonders

Some of the electrical toys now on

the market are actual wonders—work-

ing models in reality of the big electrical

equipments seen all about us. Here are

a few examples which will prove to be

eye openers to a great many boys who

are not in a position to visit the large

electrical supply stores where such things

are on exhibition.

For instance there is a little steamship

(1) complete in all its outward details,

which is driven by a battery and motor

concealed in its hull. It may be started,

stopped or reversed from a small switch-

board through a waterproof connecting

cable.

Then there is a small electric fan (2)

which is not a mere toy, but which will

give a good stiff breeze. It is run by a

substantial motor suitable for other pur-

poses.
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Street lamps with real lights (3) and

(5) operate from a battery.

Complete electrically operated street

cars (7), with electric headlight and any

desired amount of track, are obtainable,

and if desired this track may be pro-

tected by electric block signals (4).

The girls have also been remembered,
and one of the things which interests

them most is a complete electric range

with cooking utensils which operates

from the lighting circuit and which is;

capable of doing real cooking.

A Mountain Fortress

For the entertainment of the children

Marshall Field and Company have placed

in the children's play room on the eighth

floor of their Chicago store a toy moun-
tain fortress imported from Germany.

This picture gives only a partial idea

of the complicated display which speaks

for the genius and patience of German
electricians.

Situated on a mountain by the sea is

a miniature fortress above which and at
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the highest point on the mountain is a

lighthouse, equipped with a small but

strong electric light. Revolving shore

A TOY MOUNTAIN FORTRESS

batteries are situated near the fort while

in the harbor is a miniature modern

battleship manned with tiny guns. In

the mouths of the guns, both on land and

sea, are the smallest of electric lamps

which light up intermittently, giving the

appearance of a battle in progress. The
battleship rests in a sea of green cloth

made to undulate like sea waves by a

motor driven device beneath. An ar-

mored train moves into the tunnel on one

side of the fortress and a company of

artillery is seen climbing the hill to the

fort. Many small electric lights illumi-

nate the mimic battle scene.

charged the current reaches a small value

at which the circuit-breaker can be made

to automatically operate.

On , a soft iron core

(a) are wound a hun-

dred or more turns of in-

sulated wire. The ter-

minals of this coil are

connected in series with a

switch (S) (which for

simplicity is shown as a

single pole switch), and

the batteries to be

charged. A soft iron

block (b) is fastened to

the end of an arm (c)

which is pivoted at (d).

The number of turns and

the weight of the iron

block can be adjusted so that the electro-

magnet will cease to hold the block

against the pull of gravitation when the

current reaches a certain minimum value.

When the block is released it strikes the

a
\\y-\v

Supply
Voltage:

E.

ca^LO

A Simple Circuit-Breaker

A simple circuit-breaker which is very

convenient for certain cases can be very

easily constructed as shown in the accom-

panying sketch. It is often advantageous

in charging storage batteries to have a

device to break the circuit when

the batteries become fully charged.

When batteries are first put on the charg-

ing circuit the charging current is large.

As the batteries become charged their

voltage increases and because of the op-

position of this voltage to that of the

charging voltage the current diminishes.

When the batteries are sufficiently

SIMPLE CIRCUIT-BREAKER

handle of the switch (S) and opens the

circuit.

In some cases in operating motors it

is advantageous to use this device so that

when the supply voltage is shut off for

a moment the circuit-breaker operates,

thus eliminating any danger to the motor

if the power should be turned on again.

The device is very positive in its action

and therefore effective.

In the early experiments with light-

ning, following Franklin's kite test

serious accidents often resulted. Frank-

lin himself in trying to kill a bird with

a spark, said, "I came near killing a

goose
}j
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The Function of Crystal Detectors
By CLAYTON I. HOPPOUGH, Dean Dodge's Telegraph and Wireless Institute

A misconception exists among many
amateur and professional wireless oper-

ators regarding the use of detectors for

receiving wireless signals. The miscon-

ception is that the detector itself is more
sensitive than the ordinary current de-

tecting devices such as delicate galvano-

meters, relays, telephone receivers and
the like. This is an error in belief, and
has probably been brought about by a

lack of knowledge regarding the condi-

tions under
which the de-

t e c t o r oper-

ates, and the

exact manner
in which it per-

forms its duty.

It must first

be remembered
that in receiv-

ing signals we
are handling

currents of

very high fre-

quency. If a

telephone re-

ceiver be con-
FIG

«
1 nected to a

tuning device as in Fig. 3 (the condensers

and tuning coils being adjusted to a wave
length of 300 meters) and we are to ex-

pect the reception of signals to result

from the use of such a "hook-up," it

would necessitate the diaphragm moving
back and forth at the rate of 2,000,000

vibrations per second. For the dia-

phragm to accomplish this is mechanic-

ally impossible. Furthermore, as the

telephone receiver is wound with many
turns of fine wire, its self-induction is

relatively great, and thus, the high fre-

quency electromotive force generated

by the action of the waves in cutting the

conductors of the aerial would produce
a very weak current flow through the

telephone receiver. Even if the tele-

phone diaphragm did vibrate at the rate

of 2,000,000 per second, our sense of

hearing would not detect the vibrations,

as the greatest number of air vibrations

which the ear is capable of detecting is

somewhere between 30,000 and 40,000
per second. It is therefore necessary to

use some appliance which will transform

these rapidly reversing currents into an

effect that will cause the telephone to

set in motion air vibrations whose num-
ber per second are within the limits of

audibility.

Probably one of the most common de-

vices accomplishing this transformation

is the carborundum detector, and as the

principles governing the action of other

common mineral detectors such as

silicon, perikon, molybdenite, ferron and
pyron coincide with those of carborun-

dum, the statement of a few facts re-

garding the action of the latter may
assist in understanding; the action of

most crystal detectors.

In 1906, General H. H. C. Dunwoody
of the United States Army, discovered

that crystals of carborundum, whose
chemical name is carbide of silicon,

possessed the property of detecting elec-
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tromagnetic waves In the description

contained in his patent application, there

seems to be no explanation of why the

crystals of carborundum act as a de-

tector. Mr. G. W. Pickard in 1906

ascribed to carborundum crystals the

property of unilateral conductivity ; that

is, that current could be made to flow

freely through the crystal in one direc-

tion but encountered great resistance

when the crystal was reversed and cur-

rent made to flow through it in the

opposite direction. It was found also

that a current passing through a car-

borundum crystal does not obey Ohm's
law. This later characteristic was found

by F. Braun in 1874 to be possessed by

various minerals, such as copper pyrites,

iron pyrites, galena, and copper sulphide

I
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FIG. 2

showing traces of antimony in combina-

tion.

It is, however, -to Professor Pierce of

Harvard University that we are in-

debted for a consistent explanation of

the reason for the wave detecting

properties of most mineral detectors.

After Professor Pierce had published

the results of some of his experiments,

the writer collected a quantity of car-

borundum crystals at random, and with

the aid of delicate instruments obtained

a current voltage curve shown in Fig. 2

which was approximately the same for

seven crystals compared. In doing this

each crystal was clamped between two
spring electrodes and the surfaces

offered for contact as well as the con-

tact pressure was maintained as nearly

constant in all cases as possible. It will

be seen by the curve in Fig. 2 that the

current ob-

tained at two
volts constant

e 1 e ctromotive

force through

the crystal was
about four mi-

c r o - amperes.

However, the
resistance o f

the crystals va-

r i e d greatly,

and three spec-

imens, herein-

after desig- fig. 3

nated as (A), (B) and (C) measured

101,790, 21,900 and 992 ohms one

way respectively, and 31,960, 12,910 and

490 ohms when the current was re-

versed.

Attention is now invited to a brief

consideration of the currents from the

aerial upon a wireless receiver. They
are alternating in character, flowing one

way, then changing and flowing in ex-

actly the opposite direction. Also, as

has been previously stated, they are of

high frequency. Now considering Fig.

1, assume that an alternating current is

attempting to flow through the car-

borundum crystal from (X) to (Y). As
already noted from the results obtained

with the seven crystals, conditions re-

maining the same, more current will flow

from (X) to (Y) than from (Y) to

(X). Accordingly the resultant current

will partake more of the nature of a

pulsating direct current than of an alter-

nating current. These pulsating cur-

rents will cause the diaphragm of the

telephone receiver shunted about the de-
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tector to be continuously pulled in the

direction of the telephone magnets, be-

cause, although the pulsations may be at

the rate of perhaps a million a second,

the inductance of the telephone circuit

changes the whole number into an effect

similar to that produced by a continuous

direct current. The energy of each

wave train after it has been transformed

by the detector will cause one pull only

upon the diaphragm, thus causing a click

for each wave train, a succession of

clicks forming the characters of the

telegraphic code. It must not be under-

stood from the last statement that one

wave train would necessarily correspond

to a dot of the code, as the whole num-
ber of wave trains per signal depends

upon the rate of sending, the length of

spark, the capacity of the condensers and

the frequency of the current upon the

primary circuit of the wireless trans-

former.

We have, then, by the use of a car-

borundum crystal obtained the desired

result; that is, transformed a train of

oscillations into a pulsating direct cur-

rent which produces audible air vibra-

tions. The whole action is due to the

fact that the crystal is a partial rectifier

of alternating current. It is from the

later fact that mineral detectors are

nearly all termed "crystal rectifiers."

In the foregoing experiments by the

writer an interesting comparison be-

tween the sensitiveness and resistance of

the crystals was developed. Crystal (A)

whose resistance was 101,790 and 31,960

ohms developed a good buzzer test, and

was not sensitive enough to detect sig-

nals from a two K. W. commercial

station situated about 40 miles from the

receiving aerial. Crystal (B) whose re-

sistance was 29,900 and 12,910 ohms did

not prove as sensitive to a buzzer test as

(A) yet detected signals from the same

station weakly. Crystal (C) measuring

992 and 490 ohms resistance was weakly

sensitive to a buzzer test, while the sig-

nals from the commercial station were
very clear and loud.

It will be noted that although the

measured two-way, ohmic resistance of

crystal (A) was in a ratio of 3.14 to 1,

the ratio of crystal (B), which fell to

1.69 to 1 was a more sensitive detector

of electromagnetic waves. It would
seem from this that a great difference of

the two-way, ohmic resistance of a par-

ticular crystal is not always a safe pre-

diction of the sensitiveness of the crystal,

and that a good buzzer test does not

always signify that the crystal is most
sensitively adjusted for wave detection.

The above results would indicate that

if we could obtain a crystal in which the

resistance offered to a current flowing

through it one way would be equal to the

resistance offered to a current passing

through it in the opposite direction, it

would be a more sensitive detector of

electromagnetic waves than either (A)
or (B) cited above. However this is

only true within certain limits, as the

author, by additional experiments with

other crystals than those mentioned,

found that when the two-way, ohmic re-

sistances differed by less than 20 per

cent, the crystals possessed indifferent

detecting qualities, regardless of contact

surface, contact pressure or size of

crystals.

The most sensitive carborundum crys-

tal examined had a two-way resistance

of 1212 and 461 ohms, was about the size

of a pea and jet black.

Owing to the difficulty of keeping the

silicon and perikon detectors in adjust-

ment during the application of an electro-

motive force sufficient to measure their

resistances using the instruments at

hand, no accurate curves or resistance

measurements were obtained, but a

specimen of silicon with a fine steel wire

contact delicately adjusted measured
about 54,000 and 710,000 ohms. In the

same manner, a perikon detector consist-

ing of a piece of zincite in contact with

bornite measured approximately 61,290
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and 11,212 ohms resistance. The silicon

firmly clamped and held in heavy contact

as was the carborundum showed only 21

ohms resistance both ways, and a non-

sensitive, heavy contact perikon detector

offered 32 ohms resistance to a current

flowing through it either way, showing

that at last with the silicon and perikon

detectors it is the contact rectification

phenomena with which we have to deal.

In conclusion the perikon was found

to be the most sensitive of all mineral

detectors named in this article. How-
ever, it is very susceptible to burnouts

from heavy signals or static and will

easily jar out of adjustment. For gen-

eral all around wireless work, the car-

borundum detector when assisted by

about 0.3 volts external electromotive

force is probably the most reliable.

Although less sensitive than either the

silicon or perikon, its ease of adjustment

and permanent qualities when adjusted

compensate for its lack of sensitiveness.

For the amateur, whose chief concern

is to hear far distant stations and whose
aerial is comparatively low, the perikon

or silicon detectors present possibilities

of wave detection not found in the car-

borundum. Any crystal rectifying de-

tector is more efficient if assisted by an

external electromotive force of small

value. The perikon or silicon is far

more sensitive than the carborundum
when no external electromotive force is

applied.

Oscillation Transformer
By EDWIN L. POWELL

The inductive helix described below

will give excellent results on coils up

to 75 watts power. It takes up very lit-

tle space on the back of the table and

presents quite a professional appearance,

if made carefully.

I will first give a list of the materials

needed, which are as follows : One 12-

inch phonograph disk' record, two strips

of hard rubber, size 11^ by y> by Y%

inches, two strips of hard rubber, size

9^4 by y2 by y inches, 40 feet of hard

drawn brass ribbon T
/\ inch wide, one

piece of 7-32-inch round brass rod six

inches long, eight round head brass wood •

screws 1% inches long, four round head

brass wood screws y inch long, four

hexagonal brass nuts to fit 12-24 machine

screw, five brass washers with 7-32-inch

hole, four electrose knobs, four contact

clips taken from an old fifteen ampere

D. P. D. T. switch, four round head

brass 8-32 machine screws y incn l°ng<

one round brass ball about y2 inch in

diameter with hole tapped for 12-24

thread. (This last item is sold by most

hardware dealers, in the size given

above.)

The four rubber strips should be

milled down to the size given above and

polished. In most cases, you will be

able to have this done at the supply house

where you purchase the rubber. The
first step is to lay off the strips for the

positions of the halved-together joints

and the slots into which the brass spiral

is to be fitted. This should be done in

accordance with Figs. 1, 2, 3 and 4, using

the dimensions given. Do not forget to

number each end of each strip with a

lead pencil as shown in the drawings.

When you have all four strips laid

off as shown, cut in on all the lines with

either a foot-power scroll saw or coping

saw. Be careful to use a size of blade

which will cut a slot just broad enough

to make a snug fit for the brass ribbon.

If the fit is too tight it will bow the rub-

ber strips. Now fit the four strips to-

gether at the halved out places in the

center, making one large and one small

cross. Fit these crosses together in such
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a manner that the numbers read 1, 2, 3,

4 when reading in an anti-clockwise di-

rection, as shown in Figs. 5 and 6. Find

the exact center of each cross, and drill

a 7-32-inch hole.

Now fasten each cross down to a con-

venient spot on the work bench by means
of a screw driven through the center

hole. Then drill eight 9-16 inch holes

in the larger cross in the positions shown
in Fig. 5, but do not put any in the

smaller one. Wind a spiral on each cross

by pressing the brass ribbon into the slots

cut in the rubber. Begin at the inside

cut of arm No. 1 on each cross, and wind

toward the outside in an. anti-clockwise

direction, using great care to make the

curves as nearly a perfect circle as pos-

sible. When you have finished the spirals,

cut the ends off smooth and bend them

out. at a slightly greater angle than the

rest of the coil.

Next take the brass rod and thread the

entire length with a 12-24 die. Select

the center of the space on the back board

of the table where you wish to place the

helix and drill a 7-32 inch hole through

same. Take the long screw and put a

washer and a nut on the extreme end of

it and pass it through the hole in the

board, letting the screw project forward
with the washer and nut in the rear. Put
on another washer, and then the phono-
graph record with the blank side out.

It is best to use a Victor record, as it is

the only one without an advertisement

on the back. Over the record place the

large spiral and secure same by means of

another washer and nut. The eight holes

in the cross can now be continued

through the plate and the 1*4 inch screws

fastened in them. The four small screws

should be driven through the outer edge

of the record midway between the ends

of the rubber strips, to keep the plate

from warping. Next place the following

on the long screw in the order men-
tioned: A nut, then a washer, the small

spiral, a washer, another nut, and last

of all the brass ball.

Connect the two ends of the large

spiral to the aerial and ground by means
of clips made from the switch contacts,

8-32 screws and the rubber knobs. The

THE OSCILLATION TRANSFORMER

smaller spiral is then connected in series

with the spark gap and secondary of the

coil with the condenser shunted around

the secondary.

If you can not obtain a hot wire meter

to tune with, use about a six to ten volt

light (according to the power of the coil

used ) in series with the aerial. In tun-

ing vary the number of active turns in

the small coil and its distance from the
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large one by sliding it back and forth

on the rod until the brightest light is

obtained. When you have found the cor-

rect position for it, secure it with the two

loose washers and nuts.

An inductance built on this plan will

radiate much more power with a sharper

tuned wave than can be obtained from

any closed circuit helix. The picture is

of one I made for my own outfit

exactly as described. I am able to send

about 20 or 25 miles with this helix in

connection with a 75 foot aerial, 25 watt

coil, and a twelve volt storage battery.

Oddities in Aerials

An aerial for experimental purposes

need not necessarily consist of one or

more wires suspended from insulators.

Wireless messages sent out from com-

mercial stations may be received by

means of many kinds of conductors act-

ing as aerials. One enterprising experi-

menter found it impossible to place an

aerial above the apartment house in

which he lived and so he dropped a wire

from his window to one three stories

below and obtained fair results with this

as an aerial. Later on when he became

dissatisfied with the comparatively short

receiving radius thus obtained, he con-

nected a small wire to the steel frame of

another apartment house which was in

the course of erection next door, and by

inserting a condenser in series with his

instruments and his ground connection

he was able to increase his receiving

radius to a considerable extent. The

frame of the new building was grounded

and consequently acted as one side of a

loop aerial, his ground wire, or water

pipe, acting as the other side.

Messages can be received over con-

siderable distances by using the tin roofs

of country homes as aerials. Leader

pipes and metal gutters which are to be

found on nearly every house in the coun-

try can be used in the same way. The

writer has received almost 50 miles with

such aerials. In all cases where the im-

provised aerial is grounded a condenser

should be connected in series with the in-

struments and the ground.

Wire netting suspended from trees or

poles gives good results for experimental

purposes, even for transmitting, if well

insulated and the "lead in" wire is com-

posed of several strands.

Where it is not possible to place an

aerial outside the house, very fair dis-

tances can be covered by suspending a

large number of parallel wires in the

attic or some other convenient place in-

side the house. Such an aerial should

be placed as far above the earth as pos-

sible and should be as long as space per-

mits, within a limit of about 150 feet.

If such an aerial is used the ground

wire should be composed of many
strands to decrease its high frequency

resistance.

In cities where there are several high

power stations within a few miles it is

quite possible to make the frame of a bed

serve as an aerial, although it does not

have a large metal surface.

Telegraph and telephone wires often

act as aerials. Wireless messages have

been heard on ordinary telephone lines,

where the transmitter acted as a detector.

In one case the writer had just obtained

a telephone connection between New
York City and Jersey City through a

cable under the Hudson river when a

ship called the 42 Broadway station and

sent in a report. The station answered

sending the operator's O. K., when the

party called on the telephone line an-

swered and thereby put an end to our

reception of wireless messages with a

telephone cable aerial.

In an experiment in signalling by wire-

less from an aeroplane in flight on

August 27, 1910, we used the steel wires

of the frame of the machine as an aerial

and allowed a flexible copper cord to

drag behind the machine. Messages

were sent from the aeroplane to the sta-

tion on the earth over a distance of al-

most one-half mile with a two inch coil

at the transmitting end, A. B. Cole.
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At various times we have printed ref-

erences to the Eiffel Tower wireless

equipment in Paris. The very latest

photographs of this wonderful station of

the French Army, which we reproduce

herewith, show some of the details here-

tofore unavailable.

This plant is one of the most powerful
in the world, and was installed at a cost

of several hundred thousands of dollars.

It is located at the top of the tower, 1,000

feet above the surface of the earth. It

has power sufficient to communicate with

the Marconi Station at Glace Bay, Nova

Scotia, about 7,500 miles away across the

Atlantic.

In Fig. 1 we have an interior view of

the high tension, chamber in which the

100,000 volt transformers are located.

The walls of the chamber are covered

with a thick layer of felt in order to

deaden the terrific sounds of the spark

discharges.

In Fig. 2 is shown a part of the re-

ceiving room. A wireless message may
here be received by four different oper-

ators, giving a very good check as to

accuracy. The receiving apparatus is of
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special design, the invention of the mili-

tary commander at this post. In Fig. 3

the action of turning on the current for

telegraphing is shown, while in Fig. 4
are to be seen the apparatus and acces-

sories of the high tension chamber.

apart on the base, and are connected to

the binding posts by wires under the

base. The zinc electrodes are pieces of

wet cell zinc each one-half inch long, and

drilled and tapped. Two pieces of thread-

A Self Cooling Spark Gap

Before an oscillation takes place across

the gap the air is highly resistant, but

after the first oscillations take place the

air is a better conductor, due to zinc

vapor liberated. This formation of zinc

vapor and heat causes a loss of energy,

and it is to the experimenter's advantage

to keep the temperature low. This can

be done by having a gap with a large cool-

ing surface. The following explains how
to construct a simple gap fitted wTith

radiators, for use with sets, up to Yi

K. W. in power.

The base can be made of either hard

rubber, fiber or well seasoned hardwood.

The dimensions are 6 by 3 by y2 inches.

(A) and (B) are two pieces of ^J-inch

square brass rod, each two inches long

and are drilled and tapped with an 8-32

thread. They are mounted four inches

Adjustable
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ed brass rod are needed. One should .be

two inches long and the other 3^ inches.

Next get eighteen brass washers 24-

inch in diameter, and sixteen more are

y% inch in diameter. Screw on the zinc

electrodes and put eight large washers

separated by seven small ones on each

electrode. A small brass nut clamps the

washers tight against the zinc. The short

electrode is stationary.

A hard rubber knob is screwed on the

long electrode, to adjust by. The illus-

tration shows the assembled parts.

B. Francis Dashiell.



Questions and Answers on Wireless
By A. B. COLE

18. Show how the act of swinging a

pendulum may be compared with the

setting up of electrical oscillations in an
aerial system.

The bob of a heavy pendulum may be

set swinging in at least two ways ; it

may be raised to the side in one motion

by exerting a force approximately equal

to the weight of the bob, and may then

be allowed to drop, or it may be set in

motion as follows: If the bob is struck

a blow with a light hammer, it will move
slightly. Let us suppose that its first

motion is toward the right side of the

position of rest, which we shall call the

zero position. It will then swing back

past the zero position to a point at the

left, when it will start back toward the

zero position again. If now it is struck

a second blow with the hammer, it will

swing a little further to the right than

before. If this process is repeated sev-

eral times the bob will be finally swing-

ing as far past the zero position as it

was in the first instance cited above. In

either case the total energy expended in

causing the bob to swing a given dis-

tance past the zero position will be the

same as in the other.

The act of setting the bob in motion

as in the first instance corresponds to

the method of setting up electrical oscil-

lations in an aerial system where the

ordinary "spark" outfit is used. The
energy in this case is held by the aerial

system until the spark passes across the

gap, when it is all set free.

Setting the pendulum in motion by

light blows corresponds to the action of

an "undamped" or "singing spark" sys-

tem, in which the aerial and all other

circuits are exactly in resonance with

each other, and the rate of spark dis-

charge is exactly proportioned to the

proper period of oscillation of these cir-

cuits. This method of setting up oscil-

lations is known to the Germans as

"Stosserregung," or "excitation by im-

pulse."

19. Hozv are electrical oscillations sim-

ilar to those of light?

They have the same velocity in air of

the same temperature and pressure, and
can be reflected, refracted and polarized.

Electrical oscillations have, however, a

longer wave length, and consequently a

lower frequency.

AERIALS AND GROUNDS

20.

—

How high should the aerial be

above the ground?
The height of the top of the aerial

above the ground must be governed by
at least two factors : ( 1 ) the number and
height of objects between stations, and
(2) the distance over which the stations

are to operate. A long aerial is to be

preferred to a short one. The height of
the tops of commercial wireless stations

ranges from about 100 to 400 feet, the

average being about 200 feet. The tops

of the aerials of amateur wireless sta-

tions are on the average about 50 feet

above surrounding objects.

21.—Hozv long should the aerial be?
The length of commercial aerials is

usually from 100 to 1,000 feet; that of

amateur aerials is from 50 to 200 feet.

By the length we mean the effective

length, which in the various types of
aerials is as follows: straightaway ver-

tical, horizontal, or inclined—the length

of one wire; loop aerials—the sum of
the lengths of all the sides of one loop;
T aerial—the sum of the vertical part

and one-half the horizontal part; in-

verted L aerial—the sum of the vertical

and horizontal parts.

22.

—

Of how many wires should the

aerial be made?
An aerial made of many parallel wires

is a much better radiator of electrical

energy than one of a single wire, all
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other conditions being the same. Two
reasons for this fact are : (

i ) the former

has less resistance, and (2) it has also

a greater capacity as a condenser. An
aerial of one or two wires has been found

to be of little service in transmission of

more than a few miles over land, al-

though several hundred miles have been

"worked" over water with commercial

sets. An amateur station should have an

aerial of not less than three wires to

insure good all around working.

23.

—

How should the aerial be insu-

lated?

The aerial should not be allowed to

touch any objects which are not very

good insulators of electricity, except, of

course, the receiving and transmitting

instruments, and the same applies to the

wires connecting the aerial wires to the

instruments. Beginners sometimes be-

lieve that ordinary rubber covered wire,

such as is used for electric light work,

is suitably insulated for wireless pur-

poses. This is true to a slight extent,

where the station is to be used for re-

ceiving only, but if it is to be used for

long distance receiving or for transmit-

ting, this wire must be considered as un-

insulated, and must be supported on

glass or porcelain insulators, or materials

of the highest insulating properties. A
good cheap insulator for small amateur

stations is the ordinary two wire porce-

lain cleat illustrated in Fig. 7. The sup-

porting wire or rope is passed through

one of the two holes, and the wire to be

insulated is passed through the other.

holes' tSg***——
\Vi inches w

FIG. 7

apart, the
insulation is

\y2 inches

of porcelain.

This is suf-

ficient for receiving purposes, and for

transmitting where an induction coil

giving not more than a one-inch spark

is used. If the oscillations are pro-

duced by larger coils or transformers,

FIG. 8

two or more of the cleats should be

joined in series. These cleats are made
in two finishes, glazed and unglazed. The
former is better for wireless purposes,

since it will shed water from its surface

more readily and will not accumulate

dust and other foreign substances so

quickly. Corru-

gated porcelain in-

sulators are also

made, and their

general shape is the

same as that of the Electrose insulator

shown in Fig. 8.

Glass insulators are sometimes used

to support aerials, but we do not know
of one designed especially for this pur-

pose. Hard rubber insulators of the

form shown in Fig. 9 have been

used by commercial wireless concerns,

notably the Marconi company, and they

have given satisfaction.

One of the best, if not the best, of

aerial insulators is the Electrose strain

1

FIG. 9

insulator, one form of which is illus-

trated in Fig. 10. Insulators of this ma-
terial are not affected by ordinary de-

grees of heat and cold, are moisture

proof, and will stand high differences of

potential. It will be observed that both

the insulator shown in Fig. 8 and that

FIG. 10

of Fig. 10 are corrugated. This is done

for two purposes : to make the surface

between the ends of the insulator as long

as possible, and to allow the water to

run from the surface easily.

The "leading in" wire should be pro-

vided with a suitable insulator to prevent

it from touching the material of the

building as it passes through the wall. In

small stations, up to ]/2 K. W. capacity, a
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glass or hard rubber tube may be used
for the purpose. For the leading-in in-

sulator of large stations the Electrose in-

FIG, 11

sulator does very well. This form is

illustrated in Fig. n. Hard rubber in-

sulators are also made for the same pur-

pose. If convenient the leading-in wire
may be passed through a small hole in

a glass window.

Directory of Wireless Clubs

This directory of amateur wireless clubs and
associations will be published each month. When
a new club is formed the names of the officers,
also the street address of the secretary, should
be forwarded to us at once. Any changes that
should be made in the directory, when desig-
nated by an official of a club, will be made in
the next issue, after receipt of such advice.
Amateur Experimental Wireless Association.—

David Kirk, President; Cornelius Hobbs, Vice
President and Librarian ; Lewis Kobie, Spokane,
Wash., Secretary and Treasurer.
Allegheny County (Pa.) Wireless Association.—Arthur O. Davis, President; Theodore D. Rich-

ardson, Vice President ; James Seamon, Leets-
dale, Pa., Secretary and Treasurer.
Amateur WTireless Association of Schenectady,

N. V.—L. Uphoff, President; L. Beebe, Vice
President ; L. Pohlman, Treasurer ; D. F. Craw-
ford, 405 Lennox Rd., Schenectady, N. Y., Sec-
retary.

Amateur Wireless Club of Geneva (N. T.).

—

H. B. Graves, Jr., President ; C. Hartman, Vice-
President ; L. Reid, Treasurer ; Benj. Merry,
448 Castle St., Geneva, N. T., Secretary.

Bridgeton (N. J.) Wireless Club.—Joseph P.
Cox, President ; Arthur Riley, Vice President

;

S. B. Ashmead, 275 Bank St., Bridgeton, N. J.,
Secretary and Treasurer.
Bronx (New York City) Wireless Association.—500 East 165th St., New York City.

Canadian Central Wireless Club.—Alexander
Poison, President ; Stewart Scorer, Vice-Presi-
dent ; Benj. Lazarus, P. O. Box 1115, Winnipeg,
Manitoba, Can., Secretary.

Chicago Wireless Club.—R. C. Dickson, Presi-
dent ; John Hair, Vice President ; H. S. Ayers,
Treasurer ; Seldon Stebbins, Recording Secre-
tary ; E. W. Muellner, 6603 Langley Ave., Chi-
cago, 111., Corresponding Secretary.

Central California Wireless Association.

—

G. DeYoung, President; B. K. Leach, 860 Callish
St., Fresno, Cal., Secretary.

Cincinnati Wireless Signal Club.—A. J. Lyons,
President ; E. D. Achor, Vice President ; J. L.
Anderson, 1839 Hopkins St., Cincinnati, O., Sec-
retary and Treasurer.
East Buffalo Wireless Club.—Bernhardt M.

Zeufle, President; Arthur H. Benzec, 701 Walden
Ave., Buffalo, N. Y., Secretary and Treasurer.

Gramercy Wireless Club.—Walter Merrill, 121
E. 103d St., New York, N. Y., Secretary.

Guilford County (N. C. ) Wireless Association.—Hermon Cone, President ; Ralph Lewis, Vice

President ; Robins Tilden, Treasurer ; Theodore
Mans, Greensboro, N. C, Secretary.
Hartford (Conn.) Wireless Association.—P. S.

Southworth, President ; W. I. Hickmott, Treas-
urer ; H. E. Chapman, 32 Wethersfield Ave.,
Hartford, Conn., Secretary.

Haverhill (Mass.) Wireless Association.—Wil-
fred Vigneault, President ; Riedel G. Sprague,
Vice President ; Leon R. Westbrook, Haverhill,
Mass., Secretary.
Hannibal (Mo.) Amateur Wireless Club.

—

Charles A. Cruickshank, President ; J. C. Row-
land, Vice President ; William Nouse, Treasurer

;

G. G. Owens, 1306 Hill St., Hannibal, Mo., Sec-
retary.

Inter-Mountain Wireless Association.—E. L.
Bourne, President; D. McNichol, Secretary; J. G.
McCullom, 219-5 East St., Salt Lake City,
Treasurer.
Manchester (N. H.) Radio Club.—Earl D. F.

McKewin, President; Clarence Campbell, Vice
President; Earle Freeman, 759 Pine St., Man-
chester, N. H., Secretary and Treasurer.
Progressive Wireless Club.—George Holt,

President; Silas Pace, Vice President; T. E.
Story, Poplar Bluff, Mo., Secretary and Treas-
urer.

Rockland County (N. Y.) Wireless Associa-
tion.—W. F. Crosby, President; Tracey Sherman,
Vice President; Marquis Bryant, Secretary;
Erskine Van Houten, 24 De Pew Ave., Nyack,
N. Y., Corresponding Secretary.

Roslindale (Mass.) Wireless Association.

—

O. Gilus, President ; E. T. McKay, Treasurer

;

Fred C. Fruth, 962 South St., Roslindale, Mass.,
Secretary.
Rochester (N. Y.) Wrireless Association.—Ed-

ward T. Eastman, President; Merritt D. Mosher,
Vice President ; Lawrence Hickson, Treasurer

;

Arthur F. Wlight, Secretary; Floyd E. Wright,
Rochester, N. Y., Corresponding Secretary.

Springfield (Mass.) Wireless Association.

—

A. C. Gravel, President ; C. K. Seely, Vice Presi-
dent and Treasurer; D. W.: Martenson, 323 King
St., Springfield, Mass., Secretary.
Sacramento Wireless Signal Club.—F. Strader,

President ; L. C. Huber, Vice President ; G. B.
Vard, Treasurer; E. Rateliffe, 2119 H St., Sac-
ramento, Cal., Secretary.

Southern Wireless Association.—B. M. Oppen-
heim, President; J. Fishel, 1435 Henry Clay Ave.,
New Orleans, La., Secretary and Treasurer.

Tri-State Wireless Association.—C. B. DeLa-
Hunt, President ; O. F. Lyons, Vice President

;

T. J. Daily, Treasurer ; C. T. Cowan, Memphis,
Tenn., Secretary.
Westchester (N. Y. ) Wireless Association.

—

Stanley R. Maning, President ; E. D. Moorhouse,
37 WT

. Main St., Tarrytown, N. Y., Secretary.

Wireless Association of Montana.—Roy Tysel,
President ; Elliot Gillie, Vice President ; Harold
Satter, 3 09 S. Ohio St., Butte, Mont., Secretary.

Wireless Club of Baltimore.—Harry Richards,
President ; William Pules, Vic» President ; Curtis
Garret, Treasurer; Winters Jones, 728 N. Monroe
St., Baltimore, Md., Secretary-
Wraynesburg (Pa.) College Wireless Club.

—

C. W. Frietage, President ; James D. Thomas,
Chief Engineer ; John Meighn, Waynesburg,
College, Pa., Secretary.

Wireless Association of Easton, Pa.—W. Bal-
lentine, President ; John Q. Adams, Vice Presi-
dent ; Weikel Jordan, Treasurer ; E. J. Sortor,
Recording Secretary; James Smith, Jr., 123
North Main St., Phillipsburg, N. J., Correspond-
ing Secretary.

Wireless Association of British Columbia.

—

Clifford C. Watson, President; J. Arnott, Vice
President; A. H. Mackay, Secretary; C. Roes-
terer, 1934 William St., Vancouver, B. C, Cor-
responding Secretary.

Wireless Association of Vancouver, B. C.

—

Cliff C. Watson, President ; J. Arnott, Vice Presi-
dent ; R. C. Bodie, Treasurer; A. H Mackay,
Secretary; C. Riesterer, 1934 William St., Van-
couver, B. C, Corresponding Secretary.



Electrical Machine Foundations
By C. V.DAVIS

Foundations are necessary to support

and maintain in alignment motors, gen-

erators and other electrical machines of

any considerable size and are made of

masonry. Brick or stone set in mortar

(preferably cement mortar) will do, but

concrete is almost universally used now,

because it is the cheapest. A one-three-

six mixture (one part cement, three

parts crushed stone or gravel and six

parts sand, all by volume) or even a

one-three-seven mixture of concrete will

give excellent results. Brick or stone

for foundations can be set in a one part

cement and three parts sand mortar.

The size of a foundation is determined

by the size of the machine supported

'and by the stresses imposed by the ma-

chine. The area of the base of any

foundation must be great enough so that

its weight and the weight of the machine

supported will not cause it to sink into

the soil. The safe bearing power of

soils is given in Table I.

Where a machine is not subjected to

any external forces ; that is, where it is

self-contained, the only requirement for

the foundation, provided the machine

does not vibrate excessively, is to keep

it from sinking into the ground.
_

The

lightest possible foundation that will do

this will be satisfactory.

Motor-generators and rotary convert-

ers do not require heavy foundations.

Machines that are driven by, or that drive

external apparatus require foundations

heavy enough to resist the tendency of

the external apparatus to tip or to dis-

place the foundation. No rule can be

given for determining the proper weight

for a foundation in such a case. How-

ever, it is usually true with a solid foun-

dation that if the foundation is large

enough to include all of the foundation

TABLE I. SAFE BEARING POWER OF SOILS

SOIL

Good, solid, natural

earth

Pure clay, 15 ft. thick,

no admixture of

foreign substances

except gravel

Dry sand, 15 ft. thick,

no admixture of

foreign substances

Clay and sand mixed

Hard rock on native

bed

Ledge rock

Hard pan

Gravel

Clean sand

Dry clay

Wet clay

Loam

TONS
PER

SQ.FT.
AUTHORITY

4.0

1.75

2.0

1.5

New York build-

ing laws

Chicago building
ordinances

Chicago building
ordinances

Chicago building-

ordinances

250.0

36.0

8.0

5.0

4.0

3.0

2.0

1.0

Richey

<«

a
a

a
<<

bolts of the machine and to extend to

good bottom it is sufficiently heavy. Ex-

perience is required to enable one to de-

sign the lightest safe foundation that

will do, so it is well for the beginner to

be sure that a foundation is heavy

enough.
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Foundations for machinery should be
entirely distinct from those that support
the building. Foundations themselves
must be stable and care should be taken
to so arrange them that vibrations, if
there are any, will not be transmitted
through the soil to parts of the building.
Solid earth and rock transmit vibrations
very well indeed, but a loose or sandy
soil does not. Cushions are used under
and around foundations where there is

likelihood of vibrations being trans-
mitted. Materials that can be used for

\^XlNDA7ION
Ti&DLTHOL£S \

t%8DARDS

J\anVjew
r/G.j

such cushions are asphalting, concrete,
sand, mineral wool and hair felt. In
arranging a foundation cushion the ex-
cavation is made about two feet wider,
longer and deeper than is required for
the foundation itself, and the cushion-
ing material is used for rilling in the
extra space.

A template, Fig. i, having holes in
it corresponding to the holes in the bed-
plate of the machine to be supported is
used for properly locating the holding-
down bolts in the foundation. It is con-
venient to arrange the bolts in iron pipes,
Fig. 2, havixig internal diameters some-
what greater than those of the bolts.
This allows some play and permits the
bedplate to be set over the bolts even
if they have not been set quite accurately
or if the holes in the bedplate are not
quite accurately spaced. Bolts are some-
times cast solid in the foundation. Tem-
plates for foundation bolts can be made
from ys inch boards. The bolts are
supported in the templet while the con-

crete is being poured. Fig. i is an ex-
ample of a simple templet.
The templet is supported while the

foundation is under construction by the
wooden form for the foundation or by
stakes driven into the ground for the
purpose.

Foundation bolts are usually mild steel
rods threaded for nuts on both ends and
of such diameter that they will readily
pass through the holes in the machine
bedplate. For small machines, ordinary
machine bolts will do. Bolts should al-
ways extend nearly to the bottom of the
foundation as in Fig. 2.

Foundation bolt washers are used on
the lower end of the bolts to retain them
in

^

the foundations. Ordinary round
building washers, pieces of steel plate
with holes punched in their centers,
pieces of angle iron
or old rails are some-
times used for foun-
dation washers. The
form of cast iron

washer shown in Fig.

3 is probably the best
that can be used
where a foundation is

not pocketed. Table
II shows the dimensions.

Foundation bolt pockets, Fig. 4, are
provided in foundations where it is de-
sirable to have the bolts removable. A
pocket is a hole in the side of a founda-
tion arranged so that the nut on the
lower end of a foundation bolt can be
reached. Ordinarily foundations are

TABLE II. DIMENSIONS OF FOUNDATION
WASHERS

BOLT
1 1 1 —i

—

DIA.
|

H0LE
j

E F G H j K

3A

L M N

7A IK 6 H lA % sy H in l
A.

1 1% 8 n H K 4X y H WAr %
hi L% 10 u U % 4X u % 2% %
i>4 L% 12 % % % sy2 % Vz 2% Mi% 2y8 \u y 1 % zy2 1 H 27/, 1
2 2% 16

1
H l^ % 6 1 H 3*4 m

2%
2%

2%\
27/8 \

18

20
1

1

IX
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9 IihI 1 |

sy8
4

ix
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not pocketed.

The bolts are

usually cast

in solid. If

bolts are re-

movable it is

not necessary

to raise the

bedplate of a

machine u p
over them to mount it as is necessary

where bolts are cast in solid. Where
bolts are removable the bedplate is

shifted to position and then the bolts are

dropped in through the bedplate holes

and into the holes provided for them in

the foundation. Washers similar to the

one shown in Fig. 5 and having a pocket

for the nut are preferable for pocketed
foundations.

FoundationBow Top of Foundation
EABTMT.

Plan View

1 i

\\ \

!

'

:! :

co= <& WASHERmmmm
Front Elevation Sidc Elevation

F,g 6
Fig. 7

Where feasible a simple design like

that shown in Fig. 6 should be made.
The form for such a foundation con-

sists of a substantial box having no bot-

tom. Where the earth is self sustaining

such a foundation can be made by throw-
ing the concrete into a hole of proper

proportions, Fig. 7. The sides of the

Form

Should ffcMK
Be Less
ThenS"

Fig. 8
Side £1 evATioN £no El £ va tion

Fig. 9

hole constitute the form. Foundations
of this type can be used for machines
that have solid bedplates ; that is, for

bedplates through which air for ven-

tilating the machine is not expected to

—

m
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rr^rr^n End View
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pass. Where such a foundation if cast

solid would be unnecessarily heavy, it

can be hollowed out as suggested in

Fig. 8.

Where considerable area of base is re-

quired a solid foundation can be made,

as suggested in Fig. 9, with an extended

footing. The footing may consist of one

or more steps. No step should be less

than eight inches thick. The rise and

width of each step should be about equal.

Generator
Frame: *

Sole Plate

Soi-ts
ms Sl

M.

»

1

]
F/g. 12

Where machines have open bedplates

similar to that shown in Fig. 10 pro-

vision should be made for ventilating

the machine. Fig. 11 shows one type of

ventilated foundation which is designed

for the bedplate of Fig. 10. A founda-

tion for an engine driven generator may
be made as suggested in Fig. 12. This
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Fig 13

design affords ample ventilation. A ma-
chine with an open bedplate may be sup-

ported on foundation columns as indi-

cated in Fig. 13, a design used for water

wheel generators, but probably a design

similar to that of Fig. 11 is better in

that it provides a support under the en-

tire bedplate. Undrained pits under ma-
chines should be avoided because they

collect dirt and oil.

A machine not exceeding 65 horse-

power in capacity may be supported by

a framework of timber bolted to the floor

or other support. Larger machines re-

quire masonry foundations.

Open Door Alarm

Secure a small piece of thin copper Ya.

by ij4 inches. Drill */g-inch holes in this

as shown in Fig. 1, then fasten the piece

of copper with small screws at the top

of the door on the hinge side. When
putting the top screw in, fasten the end

of a short piece of bell wire under it.

Xow get a T-shaped piece of springy

copper or brass of the dimensions shown
in Fig. 1. Fasten this on the door frame,

also securing under a screw a piece of

bell wire. So place this last copper piece

that it will touch the copper on the door

when the door is open two or three

inches. A bell, two dry cells, a single

pole switch and enough bell wire to reach

the location of the bell and battery and
the alarm may be completed according to

Fig. 2. Carroll P. Schmand.

Roller Lamp Cord Adjuster

A very convenient device for adjust-

ing the height of an incandescent lamp

OPEN DOOR ALARM

ROLLER LAMP CORD ADJUSTER

over a workbench, lathe, etc., may be
made using a wooden roller at the ceil-

ing.

Referring to the illustration, provide
hangers at the ceiling for the roller.

Losing reinforced cord, wind enough
around the roller to allow the desired up
and down movement of the lamp. Fas-
ten the cord to the roller at about the

middle, using rubber and friction tape.

Continue the winding of the cord about
the roller providing a sufficient length to

permit the suspension of a pulley and
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weight to counterbalance the lamp.

From a ceiling rosette the cord with a

plug may be connected to the nearest

fixture.

A spring curtain roller may be used in

place of the ordinary roller and the

weight made only enough to keep the

cord in slight tension.

F. F. Sengstock.

Wireman Explores by Reflection

In wiring an old building or house

where the wires must be "fished," the

wireman often encounters some obstruc-

tion in the walls or ceiling. The method

EXPLORING BY REFLECTION

of exploring here illustrated, using a

flashlight and mirror, I have found very

serviceable, the hidden parts showing up
in good shape in the mirror when lighted

up by a strong flashlight.

Chas. Olsson.

Insulated Wiring Nail

An objection to the unsightliness of

bell wiring is to some extent overcome
by the Milonite insulated nail used in

place of the old insulated staples.

This nail is manufactured with dif-

ferently colored heads to match either

the wire or wall and with nails and heads

of various lengths and diameters to meet

different conditions. The head is of a

INSULATED WIRING NAIL

composition resembling hard rubber and
the metal part is coated with enamel.

A Water Level Indicator

This plan for saving steps and telling

the depth of the water in a tank on the

roof of a building is a time saver.

The lamps are wired as shown and lo-

cated in the engine room. Upon a slate

slab on the tank is a row of four con-

tacts and one long brass strip. Over this

LAMP'S

X^ SIXAMPERE
FUSES

5 MAIN

ELECTRIC LIGHT INDICATOR

moves a copper slider controlled by

guides and fastened by a rod to a ball

float in the water. As the water rises

and falls the slider moves up and down

lighting the proper lamp to show the

water level.
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Safe Electric Wiring

A few years ago and even now when
a building burns and no apparent cause

for the fire can be found, it is a very

general custom to say, "defective electric

wiring," and let it pass. While there are

undoubtedly some fires caused by care-

less electric wiring, there are still many
fires which certainly are due to other

causes than defective wiring. In fact,

the accounts of some of these attempts

to blame electricity are really absurd.

Vague reasons, such as "rats gnawing on

wires" are advanced and accepted.

Just or unjust as some of these ac-

counts may be, one lasting benefit has

resulted. This is the safeguarding of all

electric wiring. Some readers may have
wondered why the words "Underwriters

inspected or approved," or some such

phrase, is so conspicuously placed on
familiar electrical apparatus and acces-

sories. It means that the material or

instrument has been tested out by the

Underwriters' Laboratories and that it

complies with the Code requirements.

This standardization of materials and
parts makes for the safety of electric

wiring. But safe materials in unsafe or

inexperienced hands would be a poor
combination, so a still further precaution

is taken. Electricians who do this work
are in many cases licensed and the work
is checked up by inspectors as a final

precaution. Electrical inspection is very

rigidly enforced in large cities and towns,

while its severity is lessened elsewhere,

there being no inspection except by the

lighting company in many small towns.

The installing electrician's work has

reached a point where it may be classed

as an art. With modern methods and
skill the electrician can wire an old house
with concealed safe wiring using such

simple tools as a brace and bit and a

"snake." This last is a long wire or

ribbon for "fishing" the wire through
between the walls or above the ceiling.

The electrician works without causing

any "muss" and scarcely needs to tear

up more than a few boards. Of course,
it would be unsafe to use ordinary wire
alone in this particular class of wiring,

so a convenient flexible secondary coat-

ing called "loom" is employed. Another
. material is often used in spite of the
greater expense. This last is a steel ar-

mored flexible cable. Special care is

taken by the skilled electrician to prop-
erly join and insulate the connections and
various types of metallic outlet boxes and
similar fireproof parts are employed.

Ordinary house wiring is doubly pro-
tected by fuses. At the main or service

box where the wires enter the building
fuses slightly heavier than necessary to

carry the current are used and the branch
circuits to which the lights are connected
are protected by six ampere fuses. The
wire used is No. 14 for the branch cir-

cuits, as this is the smallest allowed by
the Code for safety and mechanical
strength except in fixtures or as drop
light cord.

At the fixture either No. 16 or No. 18
rubber covered wire is used. If the fix-

ture is attached to gas piping an insulat-

ing joint is provided so that should the

wire within the fixture become defective,

it may touch the fixture metal without
being grounded. The small space in the

fixture makes it difficult to properly place

even the special small wire, and this is

particularly the case when multiple fix-

tures are wired, that is, fixtures carrying
a group of lights.

The man who does fixture wiring must
use much care in the work. The method
employed in wiring a fixture is generally

a modification of the one employed in

ordinary concealed wiring. The fixture

wire is bent into a loop and pulled
through the fixture with a miniature
"snake." In a large part of these fix-

tures the space left for the wires is very
small. The wire can barely be forced
through some of them.

But accidents do happen. These are
sometimes caused by the fixture being
poorly constructed or installed in a loose
manner. If a fixture is loose and free
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to move about even a little each time it

is used, as when a person turns the key

of the socket or pulls the switch, the

slight movement causes the wire in the

fixture to move about. Repeated opera-

tions will soon cause the wire in the

fixture to fray and the insulation will

wear off. The result is perhaps a short

circuit in the fixture, which results, how-

ever, in nothing more serious than a

blown fuse. The usual place of wear is

at the point where the socket is joined

to the rest of the fixture. If the socket

is left loose, it will turn and twist the

wires about.

The most modern method of installing

wiring in buildings under construction

is to place the wiring in metal pipe or

conduit. This form of installation can

be placed in reinforced concrete and left

firmly embedded. Outlets are provided

where desired and the wires are pulled

in after the rough work about the build-

ing is finished. Wiring thus installed is

well protected, and even though a short

circuit occur, there is little chance of it

doing any damage. However, there must

and always will be exposed wires to a

certain extent from outlets to various

electrical devices.

It would seem that a building wired

with conduit would receive special low

insurance rates, but the fact is that

higher rates are brought to bear only

when the wiring is not in accordance

with the Code rules whether it be open

work or conduit. From the standpoint

of fire, however, the building with stand-

ard wiring using electricity exclusively

for light and power is considered a good

risk.

The system of licenses for electricians

and the inspection of work is undoubt-

edly a good one. There are, to be sure,

a few disagreeable features about such

a plan. A certain inspector may have

a particular dislike for a certain indi-

vidual or firm and by reason of his posi-

tion he can cause them a good deal of

trouble if he refuses to put his O.K. on

work with promptness. There have been

cases in which this has been done in a

spiteful manner upon petty unimportant

grounds, but generally the inspector is

fair and efficient, and exercises "horse

sense." The inspector who does this is

welcomed by both building owner and

honest contractor. Philip Edelman.

Lighting the Refrigerator

In homes where the old fashioned type

of refrigerator having a lid instead of a

door is used the refrigerator is often in

such a position that not enough light

enters the box when the lid is raised.

The illustration shows a very simple

arrangement by which this difficulty may

REFRIGERATOR LAMP

be overcome. A door switch costing

only a few cents, a shelf to hold three dry

batteries, a four volt lamp and about

eight feet of rubber covered wire is all

that is needed.

With drill and chisel make an opening

in the edge of the box large enough to

accommodate the switch. On the lid di-

rectly over the switch tack a strip of tin

to keep the button from wearing the

wood. After fastening the wires to the

switch run them through a small hole in

the wall of the refrigerator.

Connect to batteries and then to the

lamp which is firmly secured on the back
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wall of the refrigerator. The weight of
the lid presses the button down and
opens the circuit. Lifting the lid allows

the switch to close the circuit and light

the lamp. Stanley Helverson.

A Difficult Drilling Job

Blowing the Whistle

Where hundreds of employees are at

work in a factory it is quite necessary
that the whistle blow on time.

ELECTRIC WHISTLE BLOWER

The ingenious device here described
enables the regular timekeeper to operate
the whistle from his office by simply
throwing an electric switch. The dia-

gram showing the arrangement of the

switch, magnet coils, soft iron plungers,

bell crank and rod is practically self ex-

planatory. When the switch is closed
the magnet cores are pulled up, which
movement through the bell crank opens
the valve to the whistle. When the
switch is opened the weight of the soft

iron cores is sufficient to close the valve.

H. G. Wilson.

While installing a piece of conduit for

electric wires in an old house I found
that up in the partition through which

a™ Floor

AN EXTENSION DRILL

the conduit had to pass from the base-

ment was a two-by-four. The scheme
used to drill through is here shown.
A one-inch cap was drilled and filed

out square at one end to fit the shank of

an expansion bit. The bit was turned
down for a length of T/2 inch and
threaded. A nut that will slip over the

threaded part was put on and then a

properly fitted nut was turned on to hold
the bit in the cap. A piece of one-inch

pipe five feet long, a coupling and a short

piece of pipe were provided. The cap
which was threaded was screwed onto
the end of the threaded pipe which was
then lengthened by screwing the short

piece into the coupling at the lower end.

To do the drilling a reamer was placed
in a brace, and held in the lower end of

the pipe, and one side of the ratchet

loosened so that the brace would not

turn, the pipe being turned with jimmies.

Edgar C. Arnold.



Making an Incandescent Lamp
By ALBERT A. SOMERVILLE

Being given all the needed materials,

one skilled glass blower could probably

complete a lamp in 30 minutes or an hour.

Ten girls, each being able to do but

one small part of the whole process, can,

by working together, finish about 100

lamps an hour. This is system and co-

operation. Therein lie the profits.

A stranger can go through a small

lamp factory and see every part of the

tions, the first of which is flaring one of

the ends. This is done by heating the

glass in a gas flame and rotating the

glass slowly but constantly so that it will

be heated evenly, until it is plastic when
the proper shaped iron tool is pressed

against the end of the glass, causing it

to flare out as in (b).

The temperature at which this occurs

is about 450 degrees Centigrade. The

b c 4 e /
STEPS IN THE MAKING OF AN INCANDESCENT LAMP

process carried on in making a lamp, in

less time than is needed to describe it

afterwards. Twenty minutes is ample

time to see the complete evolution from

glass rods, bulbs, paste, platinum and

copper wires, carbon or metallic fila-

ments, solder and brass bases to finished

lamps. On the other hand, interest in

some simple little operation may hold

one's attention for hours.

For the first part, the glass is to be had

in the shape of tubes several feet in

length and about one- fourth inch internal

diameter with walls less than one-six-

teenth of an inch in thickness. This is

to be cut into pieces 1^4 inches long. It

is done on a high speed emery wheel, just

barely touching the glass rod to the wheel

thereby making a scratch, and the jar

on making contact is insufficient to cause

the end of the rod to drop off. The glass

rod is then moved along just the right

distance to make the next cut and so

on almost as fast as one can count.

These short glass tubes as in (a) are

now started through a round of opera-

gas flame is from a blast lamp. The
added pressure of air used to make the

blast makes the flame much hotter than

an ordinary gas flame and also enables

the operator to concentrate the flame to

a small point.

A rotating wheel carries several of

these short pieces of glass tube on its

circumference. The large wheel rotates

slowly and each piece goes through a

cycle of operations as the large wheel

rotates. First the tube is brought into

the preliminary warming flame to pre-

vent cracking the glass, then it is carried

around to the hotter flame and then to

the punch which flares the end of the

glass. The girl operator simply places

the tubes in position on the wheel and

rotates it by hand, operating the punch

at the proper time and removing the

flared piece of glass when it gets around

to her, which interval of time is sufficient

to allow it to cool.

In the meanwhile another girl has been

fusing copper lead wires onto short

pieces of platinum. The platinum is
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very expensive but since that is the only

metal which has the same coefficient of

expansion as glass it must be used where
a metal is sealed into glass or alternate

heating and cooling will cause the glass

to crack. Due to its cost only a short

piece of platinum is used.

A girl takes a bundle of probably ioo

copper wires about three inches long in

one hand, and with a pair of pincers in

the other hand picks up a piece of plati-

num half an inch in length holding it in

a small flame which quickly brings it to

a red heat that will not melt it and then

bringing the bundle of copper wires near

the flame catches the tip of one of them
with the red hot platinum which conducts

enough heat to the copper to melt it and

fuse it about the platinum. She com-
pletes the operation in two seconds' time.

Two of these platinum tipped copper

leads are now inserted in one of the

flared glass tubes which is rotated on a

wheel through a gas flame until the end

of the glass tube is soft enough to be

squeezed together on the platinum tips,

thereby sealing them into the glass. A
pair of vise-like pliers close on the end

of the glass, making a perfect seal. Two
views of the wires sealed into the glass

tube are shown by (c) and (d).

If carbon filaments are used they are

pasted onto the platinum wires with an

adhesive material made of graphite

mixed with some binding agent such as

fire clay. The filament may be made by
squirting the plastic material through a

small hole by means of a high pressure

and then bending the filaments into shape

before they harden.

In order that the lamp may have a

certain candle power, say 32 or 16, and
be used on a no volt circuit, the filament

must have such a resistance that just

enough current will flow to give the

necessary temperature upon which candle

power is greatly dependent. Ordinarily

the resistance of the filament is made too

high as it can be decreased easier than

it can be increased. When connected as

in (e) it is placed in a bottle or enclosure

containing an illuminating gas rich in

hydrocarbons. Current is turned on to

heat the filament and when it is heated,

carbon from the gas is deposited which
reduces the resistance of the filament.

This allows the current to increase grad-

usally and when it reaches a certain

value it automatically throws a circuit

breaker, the resistance of the filament at

that time being the proper value. This is

called "flashing" the filament. The fila-

ment is now ready to insert in the bulb.

The bulb (f), however, is perfectly

smooth and must be worked upon first.

A hole must be blown in that round end
of the bulb and a small tube sealed on so

that the bulb may later be exhausted or

evacuated. The neck of the bulb is in-

serted into a rubber stopper which con-

nects to air pressure which blows a hole

in the base when the tip of a flame is

brought to bear on the spot. At the

same time a very small glass tube about

two inches long has been heated in an-

other flame. This tube is quickly brought

over the hole down in the bulb and
sealed on.

The top or neck of this bulb is also

slightly flared out by the same process

as shown in (b).

The filament mounted as in (e) is now
inserted in the bulb as in (g) and a flame

plays on the neck of the same until the

two pieces of glass are completely sealed

together and a slight neck is left to go
into the brass base.

The air is then pumped out of the bulb,

connection to the exhaust pump being

made by means of the small tube sealed

on at the bottom for this purpose. A
manometer or "U" tube closed at one

end and nearly full of mercury shows
when the pressure in the bulb is nearly

zero. A small flame then softens the

small tube close to the bulb and the out-

side air pressure acts to cave in the walls

of the tube and so seal it, after which
the other end of the tube may be pulled

off, leaving simply a short sharp tit on
the end of the bulb.
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It is then necessary to ascertain wheth-

er or not good work has been done in

making the three seals necessary in the

glass and if these are air tight. If air

is leaking into the bulb it can be shown
by a high voltage test. A bunch of the

lamps may be laid on a table forming

one terminal of a high voltage induction

coil and if a metal plate connected to

the other terminal is brought over or near

the lamps, those into which air is leaking

will show it by lighting up similar to

tubes used for partial vacuum lighting.

These lamps are thrown out as they

would blacken and the filament soon

break or burn out. Those that do not

light up when this test is applied are pre-

sumably good.

Asbestos or mineral wool is then pushed

in between the lead wires to prevent

short circuiting and a brass screw base

connected to the wires by soldering. The
two parts of the base are insulated from

each other and fastened firmly to the

glass bulb with cement made principally

of plaster of Paris.

They are now complete and a certain

proportion of them are "photometered."

That is. the candlepower is measured

when they are run at the voltage at

which they are to be used. A Bunson
photometer is used as it is considered

accurate enough for commercial work.

The process consists of comparing a

lamp with a standard lamp, the candle

power of which is known. A screen of

greased paper is moved between the two

lamps until a balance of light is obtained

on the two sides of the screen. The po-

sition of the screen then enables one to

determine the candle power of the new
or unknown lamp. A scale may be

placed on the sliding bar of the photo-

meter so that the variation of the lamp

from the intended candle power may be

read directly in percentage.

If we take a lot consisting of ioo

lamps made to give sixteen candle power,

the average deviation will probably be

not more than two per cent, and the max-

imum deviation not over six per cent.

Novel Voltage Regulator

It is a well known fact that lights sup-

plied by gasoline engine driven generat-

ors, unless the prime mover has been es-

pecially built for that service, are often

1

Y Spring

UERETORS
A/r Valve

Solenoid

Adjust'g
Screw

VOLTAGE REGULATOR

subject to bad flickering due to unsteady

speed. The writer hit upon the follow-

ing happy expedient

:

A solenoid consisting of 1.000 turns of

Xo. 34 single cotton covered wire was

wound on a brass tube with fibre ends

and working loosely in this was placed

a rod of soft iron. This was in turn con-

nected as shown to the engine's air inlet

valve. Its operation may be described as

follows

:

When the voltage begins to decrease

the solenoid exerts a weaker pull on the

rod and the spring is thus enabled to pull

it up slightly and thus partly throttle the

air supplied to the carburetor. This re-

sults in a richer mixture which in turn

increases the speed and raises the volt-

age. The device though a very simple

one has been found in practice to serve

its purpose admirably.

L. H. Hardin.
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NEW BOOKS
Practical Applied Electricity. By David
Penn Moreton. Chicago: The Reilly and
Britton Company. 1911. 414 pages with 323
illustrations. Regular edition, $2.00. Work-
ers' pocket edition, $2.50.

A book intended primarily for those

who are desirous of obtaining a practical

knowledge of electricity but are unable
to take a course in electrical engineering.

Numerous examples illustrate the appli-

cation of laws and principles. Various
subjects are quite exhaustively treated

giving the reader plain up-to-date infor-

mation.

Simple Soldering Both Hard and Soft. By
Edward Thatcher. New York: Spon and
Chamberlain. 1910. 76 pages with 52 illus-

trations.

The author states that there are many
books written on the "why" of soldering

processes, but that more might be
written of "how." The object of this

book is to tell as clearly as possible how
to obtain the best results on various

kinds of work.

Electrical Ignition. By M. A. Codd. New
York: Spon and Chamberlain. 1911. 161
pages with 109 illustrations. Price, $1.25.

This book is offered as a working
manual for automobile drivers and own-
ers and is not put forward as a technical

treatise on the theory of ignition ap-

paratus.

Electrical Trades Directory and Handbook.
London (Salisbury Court and Fleet Street) :

Electrician Printing and Publishing Com-
pany. 1912. Price, $3.60 (plus 84 cents
postage to the United States).

This book contains the names and ad-

dresses of electrical manufacturing con-

cerns and allied industries in England
and her colonies, Europe, United States,

South American republics, Africa, Japan
and the far East.

The Copper Handbook. Vol. X. By Horace
J. Stevens. Houghton, Mich.: Horace J.
Stevens. 1911. 1902 pages. Price, $5.00
cloth, $7.50 full library morocco.
This is considered standard authority

on the subject of copper and copper
mines of the entire world; lists and de-

scribes 83 130 copper mines and copper

mining companies; chapters also on the
history, chemistry, mineralogy, metal-
lurgy, brands and grades, alloys and sub-

stitutes for copper.

The Boy's Life of Edison. By William H.
Meadowcroft. New York : Harper & Broth-
ers. 1911. 326 pages with eight illustra-

tions. Price, $1.25.

This story of the life of the great wiz-

ard of science will fascinate the imagina-
tion of every boy. The author has been
connected with Mr. Edison and his work
for nearly 31 years and is at present his

assistant. The story is thus largely bi-

ography, the material having been ob-

tained a little at a time from the inven-
tor's own narratives and reminiscences.

It is written in simple language—in-

tensely interesting from start to finish.

Westinghouse Air Brake System. Chicago :

Frederick J. Drake and Company. 1911.
472 pages with 147 illustrations. Price, $2.00.

This treatise is the joint work of sev-

eral air brake experts and contains also

material provided by the Air Brake As-
sociation. The book aims to enable the

student to familiarize himself not only
with the older forms of the Westing-
house air brake system but also with the
latest improvements. Questions and an-

swers follow each subject.

New York Air Brake System. Chicago:
Frederick J. Drake and Company. 1911.
374 pages with 160 illustrations. Price $2.00.

This book is put forth as a plain and
practical work on the construction and
operation of the New York air brake,

treating the subject in detail. The joint

authors are men in railroad and allied

work. Each subject is followed by a
condensed catechism.

The Law of the Air. By Harold D. Hazel-
tine. London : University of London Press
(New York: George H. Doran Company).
1911. 152 pages. Price, $1.50.

This work consists of three lectures

delivered by the author in December,
1910, at Kings College, University of
London, and dealing with the problems
of national and international law relat-

ing to the air space.
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Lighting

Just as compulsory education is filling

schools with those whose parents are too

ignorant to send them vol-

£?™?,^
SOry

untarily, and just as sani-

tary regulations are de-

creasing the death rates in

our larger cities, so the future may bring

legal enactments for helping those to the

beauty and safety of electric lighting

who have not yet learned how to appre-

ciate its advantages. The pioneer in this

regard seems to be the little town of

Stockfeld, a suburb of the venerable city

of Strasburg in Germany, which already

has these regulations in Paragraph VI
of its Municipal Code:

"i. In every dwelling the kitchen and
at least two or three other rooms must
be lighted electrically.

"2. The installing of gas lights in

dwellings is hereby prohibited."

Evidently the councilmen of Stockfeld

want it to be a model of progressiveness.

Special all-copper socket shells and line

parts have been required in installing

the new street lighting sys-
Line Material tem at Mineral Point, Wis,
Destroyed by 1 .-, r

. , . where the presence of a
Atmospheric , ...
Fumes large zinc smelter produces

fumes which rapidly de-

stroy any brass part exposed to the

weather. Twenty-five tungsten stand-

ard fixtures and 134 single lamps are

now being placed for the public light-

ing, all-copper sockets being specified

for all of this work. Porch lamps on

houses are similarly affected by the zinc

fumes, although the receptacles indoors

appear to suffer less severely than those

exposed to the outer air.

At a recent electrical gathering in Chi-

cago one of the gentlemen present told

a story about an experi-
ummy

£nce ^ j^ »

n £>oston some
Meters

years ago while selling

meters. One day a typical New England
Yankee from a small town came in and
said he wanted 25 watt-hour meters. A
price of $11.50 each was quoted, but the

visitor said that he did not want to pay
more than $3 each and that he wanted
only the outside case and the dial, the

interior mechanism being superfluous.

In answer to a further question the

caller said that he furnished electric

light in his town at a flat rate, but he
wanted to put the dummy meters in be-

cause of their moral effect in preventing

his customers from burning their lamps
all night long.

If you wish to talk by telephone from
Chicago to New York, or over any other

very long line, and call for

a certain person in the dis-

tant city, the operator does

DistaTfe Calls
"0t Cal

r

'
f°r the P"* ov

,

er

the telephone. I he tele-

phone equipment for such long distance

conversation is exceedingly costly and
it must be continually loaded with

actual conversation. Instead, she

telegraphs your order to the distant op-

erator over the telephone line, other peo-

ple holding regular conversation over it

at the same time. When the called party

is ready to be connected the distant op-

erator telegraphs that information to the

first operator, saying use line No. —

.

Then the line, which, up to that point

has been giving telephone service to

others, is thrown open to you.

Not a

Moment Lost
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Walter Kelly, who does the "Virginia Judge"
in vaudeville, was walking up the Strand with
an English friend, and he remarked on the
darkness that enveloped that famous street

after nine p. m.
"Why," he said, "Broadway until after mid-

night is as bright as noonday. There is one
sign alone that contains more than 50,000 wink-
ing, blazing, electric lights."

"But tell me, old chap," said the Englishman,
"doesn't that make it frightfully conspicuous?"

* * *

A fresh young recruit from the woods broke
into fast company in the middle of last season
and in his very first game was called upon to

face Napoleon Lajoie, the great Cleveland
slugger.

As the mighty Napoleon advanced to the
bat the new man glanced about desperately and
his eye fell on Umpire Bill Evans, who has a

kind and gentle face.

"Mr. Evans," said the scared young pitcher,

"this is my first game in the big league and
I don't want to be beaten too badly. Please
tell me what sort of a ball I ought to throw to

Mr. Lajoie."

"Son," said Evans, "my advice to you is this

:

Say the Lord's Prayer, put the ball straight

over the plate—and fall on your face
!"

% *fc 5|C

In China when the subscriber rings up the
exchange, the operator may be expected to ask:
"What number does the honorable son of

the Moon and Stars desire?"
"Hohi, two—three."
Silence. Then the exchange resumes.
"Will the honorable person graciously for-

give the inadequacy of the insignificant service

and permit this humble slave of the wire to

inform him that the never-to-be sufficiently-

censured line is busy."
!)£ 5jC >JC

Anxious Old Lady: "I say, my good man,
is this boat going up or down?"
Deckhand : "Well, she's a leaky old tub,

mum, so I shouldn't wonder if she was going
down. But then, again, her b'ilers ain't none
too good, so she might go up."

* * *

"Why are you so sore on that eminent mil-

lionaire? He has done some good things."

"I was one of them."

Qrcuit
Hubert Latham, the Antoinette flyer, was

talking at a tea to a pretty California girl.

"Mr. Latham," said the girl, as she took her
nineteenth walnut-and-lettuce sandwich, "tell

me, does flying require any particular applica-

tion?"

"Well, no, none in particular," Mr. Latham
answered. "Arnica or horse liniment—one's

as good as another."
* * *

"You didn't land your job as janitor in the
city hall ?"

"No."
"Why not?"
"Civil service examination."
"Did that let you out?"
"Yes; the other fellow knew how many

moons Jupiter had."
^ ^ ^

The professor of internal medicine was
quizzing his class. Singling out a somnolent
student in the rear of the room, he addressed
a question to him. Confused, the student rose,

and bent his ear to catch the stage whispers
of his friends seated about him.

"Well, you ought to be able to answer,"
snapped the professor, "with all the aid you
are receiving back there

!"

"Professor," came the quick reply, "I could,

but there's a difference of opinion back here."
H5 4s ^

Marshall P. Wilder's little daughter came
into the house the other day in great excite-

ment, saying there was a lion in the backyard.
Her mother chided her, saying, "You know
that isn't true, Grace; now go right upstairs,

and say a nice little prayer, and ask God to

forgive you for telling such a story." When
she came back Marshall asked her if she had
done as her mother told her to. The four-
year-old answered: "Yes, daddy; I talked to

God about it and He said, 'That's all right,

little girl. I thought it was a lion myself when
I first looked at it.'

"

^c ^c >jt

The rebellious angels had just been cast out
of heaven. In the swift downward flight Luci-
fer overtook Beelzebub.

"Wjhat's troubling you, Bub?" he called.

"An old problem," answered the future foul
fiend, between somersaults : "Where are we
going this fall?"
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In this age of electricity everyone should be versed in its phraseology. By Studying this page from month
to month a working knowledge of the most commonly employed electrical terms may be obtained.

Insulating Joint

Installation.—Used to refer to a complete
electrical equipment from generator to lights

and motors.
Insulating Tape.—Cotton or other material

saturated with any insulating compound. Used
to wrap joints in wires.

Insulating Joint.—A coupling of insulating
material to place between an
electric light fixture and the
gas piping or metal work to
which the fixture is attached.

(See cut.)

Insulator. — In electricity

any non-conducting material
such as glass or porcelain. Ap-
plied also to the glass or por-
celain supports carrying the
wires on the crossarms of a pole line.

Interior Conduit.—The system of metal
piping in a building into which the electric

wires are drawn and outlets provided where
current is required for light or power.
Intensity of Magnetic Field.—Having ref-

erence to the number of lines of force per
unit area.

Internal Characteristic.—See Characteris-

tic Internal.

Internal Resistance.—The resistance of a
battery or of a dynamo as separate from the

resistance of the outside circuit.

Ironclad Dynamo.—A dynamo in which the

metal of the frame encloses the field coils and
armature. Motors thus arranged are called

enclosed motors.
Ironclad Magnet.—A magnet having its

core and coil surrounded by an iron casing.

This casing acts as a path for the lines of

force from the north to the south poles of the

core.

I. W. G.—An abbreviation for Indian wire
gauge use in British India.

Jablochkoff Candle.—An arc lamp used in

France at one time, in which the two carbon
rods are placed parallel to each other with a

noncombustible insulating material between. A
little piece of carbon placed across the top

serves to start the arc after which it will burn
to the holders. To keep the carbons of the

same length the candle must be used on alter-

nating current.

Joint.—The point at which two wires or

cables are joined by twisting

or otherwise fastening the

wires together. The ordinary
twist joint is shown in the cut. Twist Joint

Joule.—The unit of electrical energy or

work. It is equal to .73734 foot pound.

^am^^nn^

Jumper.—A piece of wire conductor used
to connect around a break in a circuit.

Junction Box.—An iron casing or box in

a distributing system where mains enter and
are tapped for branch circuits or feeders.

K. W.—A contraction for kilowatt.

Kathode.—The terminal by which an elec-

trolyzing current leaves the solution. In a pri-

mary cell the terminal connected to the zinc

plate.

Keeper.—A bar of soft iron placed across

the poles of a horseshoe magnet or across the

ends of two bar magnets laid side by side with

their opposite poles adjacent but not touching.

The object of the keeper is to prevent the loss

of magnetism, the lines of force traveling from
the positive pole to the negative through it.

Key Socket.—A term applied to the ordi-

nary brass shell socket having a key to turn

the current on and off as distinguished from
the keyless socket.

Kicking Coil.—See Choking Coil.

Kilovolt Amperes.—The product of kilovolts

times amperes. Used to refer to high voltage

alternating current systems.

Kilowatt.—One thousand watts. It is equal

to 1.34 horsepower.
Kilowatt Hour.—One thousand watts of

energy supplied for one hour.

Knife Switch.—A switch with a narrow bar
of copper on a hinge ar-

ranged to close an electric

circuit by being thrown
edgewise between two
spring clips connected to

one terminal of the cir-

cuit, the hinge being
connected to the other
terminal. (See cut.)

Leads.—Commonly used to refer to con-

ductors connected to a dynamo, motor or other

electrical device.

Lead Wires.—Applied to the wires which
conduct the current into and out of an in-

incandescent lamp. Also used to refer to the

wires from the antenna of a wireless station

which run into the building to the instruments.

Leyden Jar.—A glass jar having tinfoil

pasted on its lower part both inside and out.

Through a wooden or rubber stopper in the

mouth of the jar a rod with a metal chain on
the end makes contact with the inner tinfoil

coat. The rod carries a brass ball or knob
on the top. The two coats are charged with

opposite kinds of electricity when in service,

and discharged -by bringing the two coatings

into electrical connection.

Knife Switch
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The Electrical Factor in Grand Opera
Productions

By MAURICE ROSENFELD
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Traditions of the

operatic stage per-

tain to the interpre-

tation more than to

the production of

opera. In other
words, the mechan-

ics of the elaborate

parapherna-
lia of the scenic in-

vestiture of grand

opera have kept

pace with the prog-

ress of the applied

arts and sciences,

and the properties (stage utensils),

scenery and lighting devices have made

remarkable advances since the time of

the Greek chorus, when much that was

neither heard nor seen by the theater

audience had to be imagined.

Electricity, undoubtedly, of all scien-

tific improvements utilized on the stage

today, is the most important factor in

representations not only of the drama

but of grand opera as well.

The illusions of the stage are not

merely imagined today; they are made

more realistic and are brought to a more

artistic perfection than ever before in

the history of histrionics and in the

more elaborate field of grand opera, rep-

resent the ingenuity of the stage elec-

trician and the stage mechanician.

Grand opera is the co-ordination of

drama and music, or perhaps it should

be music and drama. The composers

and librettists of these works invariably

select such subjects which in the first

place are of vital dramatic interest, and

are of mythological, historical, fanciful

or picturesque origin. The locales of

their texts give both the composer and

the poet the greatest scope for the ex-

pression of their imagination, as well as

the exercise of their musical and dra-

matic gifts. As in most operas there

are various transformations, sometimes

gradual and again sudden, of the dif-

ferent divisions of the day and night,

the "lights" upon the stage play a very

important part in the enfoldment of the

plot of the opera.

In the days of lamps and candles

naturally not much could be done in the

way of faithful stage representation as

fa/ as artistic lighting and such detailed

effects as gradual changes from dark-

ness to light, sunshine, or vice versa,

could be accomplished, and therefore the

audience was naturally lenient in regard

to the lighting of the stage and the

scene. And then the real opera goers

of 50 years ago, and even of earlier
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operatic performances, cared little about

how the operas were scenically pro-

duced, so long as the vocal and instru-

mental essentials of the works were well

given.

Most of us can recall our own child-

ish amateur theatrical performances
which were often given in a barn or a

cellar, when Thermopylae was held

against an uncountable host, or when
Jupiter's throne on Mount Olympus was
a soap box covered with a piece of dis-

carded carpet, and our imaginations

stood us in good stead to help us pic-

ture the scenes. Early theater goers

were not any less imaginative and con-

tented themselves with very meager
stage properties in viewing dramatic or

operatic productions before the mana-
gers of theaters found it expedient to

add to the visual requirements of their

stage offerings.

Electricity, however, with its practical

application has accompished much in the

way of realism on the stage, and in the

matter of lighting alone, while in the

safeguarding of the lives and property
of the theatrical and operatic professions,

it has proved an inestimable boon. The
fear of fire in theaters was one of the

greatest difficulties which the profession

had to contend with in its early days,

and as a great quantity of inflammable
material was used on the stage, there

were of course great corresponding risks.

Oil lamps for footlights, unprotected
lights and lamps behind the scenes, and a

general system of lighting the audience
chambers with tapers and so forth, all

gave frequent occasions for disastrous

fires. Of late years, electricity has been
introduced in all the playhouses of the

great centers of the world, in fact where-
ever electric power is obtainable, elec-

tricity is now used, so that the danger
from fire in theaters and opera houses
has been almost entirely eliminated if

not quite done away with, for candles,

lamps and matches find but little use

to-day either in front or behind the stage.

The precision and the celerity with
which electrical stage apparatus is

handled, its wide and manifold means
of application, and its superiority of ar-

tistic and practical utility, has made it

a most important element of stage ap-
pliances, and most particularly in opera
do we find it almost indispensable.

Such grand operas of the standard
repertory for instance as "Faust," "Car-
men," "Aida," "Ottello," etc., require less

of the highest achievements of the stage
electrician than the more modern operas
like "Parcifal," "Die Walkuere," "Cen-
drillon," "Louise," "Haensel and Gretel,"

"Le Jongleur de Notre Dame," "The Se-
cret of Suzanne," and a number of others
of the later music dramas of the day, and
those just mentioned above require all of
the most elaborate electric effects that can
be devised, and the skill which is neces-
sary in the proper employment of elec-

tricity on the operatic stage is only sur-

passed by the musical artists who sing,

and the instrumentalists who play the
opera scores.

The first time that I heard Wagner's
music drama "Die Walkuere" was in

New York City in 1883, at the Metro-
politan Opera House, under the direction

of Dr. Leopold Damrosch, with Ma-
terna as "Brunhilde," Robinson Anton
Schott and Emil Fisher in the leading
roles, and the "Magic Fire Scene" in the
last act was made particularly realistic.

It was in the days before electricity had
been generally adopted in the opera
house, and before the rigid fire regula-

tions which are now in vogue had been
adopted. The scene is that part of the
music drama where Wotan determines to

surround Brunhilde with a circle of fire,

to protect her in her sleep, to which she
has been condemned by him for dis-

obeying his orders, so Wotan invokes
the aid of Lodge, the god of fire, and
every time he, Wotan, smote his spear
into the ground, a real flame of fire shot
forth, until Brunhilde is completely en-
circled by flames, when the curtain de-
scends.

I spoke to Andreas Dippel, the gen-
eral director of the Chicago Grand Opera
Company, about this scene, which in for-
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mer years was very inadequately given,

and he explained that it could not be pre-

sented in Chicago now, in the manner

in which it was produced in the Metro-

politan Opera House at that time, on ac-

count of the fire ordinances, but with

his electrical arrangements, the scene is

given a very natural and picturesque

representation by means of dry steam

JOSEPH A. BAKER, CHIEF ELECTRICIAN OF THE
AUDITORIUM, CHICAGO

and electric lighting, which fill the stage

with a luminous glow, and answer the

purposes very well.

The Chicago company has a force of

27 men employed in looking after the

electrical affairs of the Auditorium.

Joseph A. Baker is the chief electrician,

and his duties are of the most minute and

accurate character. He presides over a

switchboard which controls every light

in the vast theater, and its dimensions

are so large that it requires a separate

division of the stage for its installation.

There are white, amber, blue and red

lights, and they are distributed over the

entire stage and auditorium. There are

besides, over a hundred different shades

and colors employed in giving different

graduations of light from darkness to

brilliant sunshine, and the stage itself is

covered with pockets, as he calls them,

sort of depositories for connections for

separate parts of the lighting divisions.

One of his principal assistants is George

A. Fuller, the chief electrician of the

company, and both of them explained the

very intricate arrangement of electric

lights used in the second act of "Haen-

sel and Gretel", where a golden staircase

is gradually illuminated as the chorus, a

company of some 50 "angels" descends it.

This flight of 20 stairs is connected

with a special switchboard, and while

one man keeps time with the music and

the steps of the girls descending the

stairs, another man, after receiving a

signal connects the apparatus flooding

the successive steps, one at a time,

with light,- until the entire staircase

is lit up, resembling a veritable golden

flight of steps. In combination with

the electrical apparatus is also a sys-

tem of revolving lenses lighted with

electricity which produces snow effects

and the moonlight ripple on water. At

the first performance of "Haensel and

Gretel" by Humperdinck I happened to

meet Mr. Dippel, who had watched the

lighting of the stairs which I have just

described and he heaved a sigh of

relief. "I was afraid that the man
at the switchboard would pull the No.

8 lever before No. 5, or No. 20 be-

fore No. 12," he said. But happily,

there has never occurred the slightest

mishap in the four performances that I

have witnessed. A very pretty electri-

cal effect is also introduced in the other

fairy opera of this company, that of Mas-

senet's "Cendrillon," in which there are

several spot lights, and also a scene called

the "Fairy Oak." A large oak tree in

the center of the stage is the home of the

fairy, and its trunk opens up where the

branches begin, during the act. This is

suffused with a glow of crimson light,

while the rest of the stage is in semi-

darkness. The effect is very beautiful

and has always been successfully accom-

plished.
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There are some novel electric innova-

tions in "Le Jongleur De Notre Dame."
In the last act, after the jongleur, Jean,

a role made famous by Mary Garden, has

offered up his only manner of devotion

to the statue of the Virgin Mary, his

simple tricks, his songs and his dances,

the monks of the convent come in to stop

the seeming sacrilege, when the statue

becomes illuminated with light to indi-

cate its approval of Jean's artless en-

deavor for the favor of the Virgin, and
as suddenly returns to its opaque pla-

cidity, while above the head of Jean, who
has fallen at the feet of the statue, a

violet halo shines forth with a mystic
and phosphorescent effect. Such scenic

elaborations display the art of electricity

of the day upon the operatic stage only

partly, for the effects are more complete
than can be described by words alone.

The curious stage directions for the

electrician during a performance of Vic-

tor Herbert's American grand opera
"Natoma" are of peculiar interest. The
chief electrician must be on the stage

in such a position that he can get the

"cues," that is the different words from
which he manipulates his lights, and I

here append the entire plan of directions

—somewhat mystifying to the reader,

but plain as day to the stage electrician.

NATOMA.
Act i.

Amber and white full.

Color change.

Bring down 5 and 8, white first, red

5 and 6, full, red, 1-6 one-half.

5 and 6 blue down, come up full,

after 1-6 is full up.

Act 11.

Borders, red three-quarters, 1-8 4, 5,

toned down.

Borders, blue 1-8, 1, 2, 4, 5, toned
down.

Color change to full amber and white.

Take ten minutes to make changes.

Start one minute after the rise of the

curtain.

Act hi.

4, 5, 6, 7, borders, amber and white.

Footlights, amber, right one-half, left,

one-third, at cue, up one-half.

Footlights red left, three-quarters,

right, one-half. At cue, footlights am-
ber up when doors of stage open, down
again as doors close.

The border lights are strings of lights

both ^ on and above the stage.

During a performance the entire staff

of electricians has places assigned to it

and the work is all laid out with the

greatest attention to detail. A single slip

may mean the marring of a beautiful

scene.

Breaking a Snow Blockade

The illustration shows a Spokane and
Inland suburban electric train arriving in

Spokane only twenty minutes late after

driving through snow and storm that tied

up the steam roads in the same coun-
try. This trolley line is operated at 11,000
volts with single phase Westinghouse
motors and control on the cars. The

ELECTRIC TRAIN AFTER A HARD RUN

only type of plough used is shown on the

front of the car. Although cuts in which
the snow is often from six to ten feet

deep have to be negotiated, no trouble

has so far developed in "bucking" the
snow and maintaining the schedule, aside

from an occasional delay like the one
mentioned.
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Light Effects on Works of Art

The photographic reproductions of

these two porcelain objects, obtained

from the bulletin of the German Trans-

atlantic Electric Company of Buenos

LIGHT EFFECTS ON WORKS OF ART

Aires, furnish a clear idea of the aid

which electric light can give in the in-

telligent arrangement of a hall or dining

room.

Artists know well how to make profit-

able use of the transparencies of the

Saxon ware, the alabaster and the mar-

bles, in the execution of scenes full of

beauty and life. These, when illumin-

ated by a soft hidden light, take on the

appearance of reality as seen in a

dream, producing unexpected and en-

chanting effects.

Good Reading Light

"Have you a good reading light?"

This is an important question which the

Illuminating Engineer assumes that 99

people out of 100 would be compelled to

answer in the negative. Why ?

"The reason why good reading lights

are so uncommon is not so easy to give.

Perhaps the best explanation may be

found in the well known proclivity of

the human mind to accept without ques-

tion the things it is most familiar with,

and to turn to the unfamiliar and remote

in its efforts at improvement. It is only

within very recent times that it has been

possible for every one to have an artifi-

cial reading light that is practically as

good as daylight, and we are still cling-

ing to the customs of our ancestors who

had nothing better than the candle and

the little oil lamp ; so that we continue to

accept poor light as a sort of necessary

evil which we can endure smilingly or

otherwise, according to our humor.

"If electric light is used in a dome

over the library table, the dome should

be arranged to take a single Mazda or

tungsten lamp, which should be fitted

with a prismatic or opal glass reflector,

and the lamp itself should be what is

called 'bowl frosted', i. e., have the

lower part of the lamp bulb frosted. A
60 watt tungsten lamp will give ample

light under all ordinary conditions, and

will use very little more current than a

single sixteen candlepower bulb."



mm
.of

ica

ta^craft
c5y TJNewlin

PART I

Anyone who has ever tried to obtain

admittance behind the scenes of a thea-

ter will readily realize that the hidden
mystery of the stage and its peculiar

workings is guarded at each theater by
a jealous, yet intelligent crew of skilled

mechanicians. That they should thus

preserve their secrets and the products

of their knowledge from the prying eyes

of the outside world is natural, since the

knowledge of how to do, what to do
and when to do it is paramount to suc-

cess in stage work and the basis on
which their salaries are established. The
greater the skill of the stage electrician

in the line of original research work,
such as producing new electrical illu-

sions, dances and novel electrical effects,

the more he is in demand. Like every

other profession, it has its imitators and
its originators, and the latter receive

good, snug salaries while the others sim-

ply plod along in the same rut.

The stage is a source of wonder. One
has to see it but once in actual operation

never to forget it. His imagination will

revert again and again to the scenes of

magic. Where on canvases of the great

artists of the past or present is there

anything to compare with it? Where
can one view such a natural daybreak,

such heavenly sunsets and such beau-

tiful soul-absorbing moonlight scenes?
But people are continually asking the

"how" and "why" of things, and the

very mysteriousness of everything back
of the stage itself makes these questions

THE STAGE IS A SOURCE OF WONDER

more insistent. It is partly to satisfy

this curiosity on the part of the theater-

going public and partly to suggest ways
and means to the novitiate in stagecraft,

that this series of articles have been pre-
pared, and no pains have been spared
to make the text as simple as possible,
for the benefit of the non-technical
reader.

THE REAL NATURE FAKER

You have all, no doubt, heard of the
medical faker and the well-known,
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THE GREATEST NATURE
FAKER IN THE

WORLD

world-wide optical faker; so I am go-

ing to tell you the tricks of another, the

stage electrician, who is, we are well

pleased to admit, the greatest Nature

faker in the world in every sense of

the word. To the uninitiated it is well

to understand that

to be a stage elec-

t r i c i a n it is re-

quired that a per-

son be quick and of

active m i n d and

ever on the alert

for the cue to "go"

to a red, blue or

any other color
change required by

the show. The stage electrician is often

called upon to make an electrical con-

trivance to imitate the elements and

scenic effects of Nature, such as light-

ning, moon effects, water ripples, snow

scenes or even lightning bugs, fireflies,

sky rockets, etc. In fact, he must be

up to every phase of Nature faking to

be, as they are wont to say, "onto his

job." For the benefit of the reader I

will show the simple contrivances used

to produce some of these realistic elec-

trical illusions.

FAKING THE SKYROCKET

Nearly everyone remembers the history

attached to the outbreak of the Civil

War, the Yankees having notified the

Confederates that if they attempted to

stock or provision Fort Sumter they

would be fired upon by the enemy. The
signal for action was to be the sky-

rocket. In the play of the famous "Shen-

andoah," as the third skyrocket majes-

tically rises high into the air and bursts

defiantly into red, white and blue, the

opening hostilities of the great Civil

War begin, hurling brother against

brother in the most bitter strife that has

ever been known.

A simple diagram, Fig. I, shows how
the skyrocket effect is produced. The

lamps of the set piece which is to indi-

cate the path of the rocket are marked

(L) while (Li) (L2) and (L3) are

lamps in red, white and blue to repre-

sent the burst of the rocket. These

lamps are of the miniature type, requir-

ing current at a pressure of only about

$y2 volts to operate them. Three cells

of battery (C) will do the work. A
single wire runs from one terminal of

the battery to one terminal of all the

lamps (L). The remaining terminal of

each lamp is connected to one of the

contact buttons of a rotating switch. The
other terminal of the battery is con-

nected to the pivoted metallic handle (H)

of the switch. As yet no current can flow

through the lamps. Everything being

in readiness, the cue is given and han-

dle (H) is revolved in the direction indi-

cated by arrow (A) until it touches the

first contact and lights the first lamp.

As it goes to the next succeeding con-

tact the last lamp is extinguished and

the one ahead is lighted up, etc., until

it reaches contact (Ci), which lights up

Miniature:

ci BattertLamp

Battery of 3Cells
in Series

fig. 1. how the skyrocket is produced

lamps (Li), (L2) and (L3) and gives the

"burst" of the rocket. Better to explain

the apparatus to the lay mind, as well

as to the expert, the wires in the dia-

gram are drawn in the form of arrows,

which indicate the direction of the in-

tended flow of the current.

In George Cohan's famous "Little

Johnny Jones" a similar effect is used.

George Cohan as Little Johnny Jones
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has been disqualified for the great Derby
race of England and as his friends de-

part for America, it is arranged that the

signal of a skyrocket be given if he is

found by wireless to be "on the square."

The audience applauds vociferously and
simply screams, so great is its delight

at seeing the skyrocket rising from the

ship which has put out to sea. At the

rocket's "burst" there is a soft, subdued
exclamation of "Ah-a-a-ah," as the effect

silently disappears in the darkened sky,

thereby clearing the stain upon the hero.

ELECTRIC LIGHTNING

In all storm scenes of the stage, midst

the howling and shrieking of the wind,

the clapping peals of thunder and the

swishing downpour of the rain, there

is nothing more startling, more weird

and fascinating than the vivid flashes of

lightning. In fact, the whole effect de-

pends upon its intermittent appearance.

Each flash lights up the surrounding

scene, revealing to your fascinated and
excited mind the "villain" about to throw
the heroine from the steep cliff to the

OF COURSE THE HERO APPEARS JUST IN TIME

jagged rocks below, at which juncture,

of course, the hero appears just in the

nick of time.

To the average mind the lightning

effect always appeals the most strenu-

ously. Therefore we will show to the

reader just the part the stage electri-

cian plays in these important scenes.

Standing behind the wings of the stage

settings, so as to give the scene the best

light or optical effect at the psycholog-

ical moment—at the cue given—he

touches an ordinary lamp carbon to an
ordinary file, thereby making an elec-

trical contact, the carbon being attached
to the positive wire and the file to the

negative wire.

In Fig. 2 is shown a simple wiring
diagram for stage lightning, to be
worked by the hand of the operator. The

C- - Carbon f3

5R ^
Aa'aAAA ^

Z

V V I V V V

FIG. 2. CARBON AND FILE METHOD OF PRODUCING
LIGHTNING

dynamo has brushes (B) (B) connected

to the two sides of the line. Between
the wires, (+ ) and (—), there is a pres-
sure of no volts, the same as in the

ordinary lighting circuit. After pass-

ing through a resistance (R) one wire is

soldered to the file at (S). It can be
readily seen that when the carbon (C)
is brought in contact with the file, cur-

rent flows in this circuit and is held in

check by the resistance (R). When the

carbon is drawn away from the file a

flash of fire takes place, and on a dark-

ened stage imitates the lightning of Na-
ture in a very realistic form. This flash

is caused by the discharge or what is

known to electricians as the "kick" of
the resistance (R) which in this instance

serves two purposes; one purpose being
to balance the line, and the other to

store up the current for this "kick" or
momentary surge of high pressure. This
flash is what is called the "arc" of the

current, and its heat intensity is so great

that if the file and carbon be held close

and long enough at the break" it will

heat the file to a white heat and melt it.

Therefore the stage electrician will al-

ways see to it that the file is placed at

a safe distance from the carbon after

use in order to eliminate the possibility

of fire. And it is to be understood at

all times that this one danger of the stage

must be carefully guarded against.
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THE AUTOMATIC LIGHTNING EFFECT

It oftentimes happens that the light-

ning, on account of the stage setting,

must be operated within the interior set-

ting of the scene or from the front part

of the stage. As the stage electrician

dare not be exposed to the view of the

FIG. 3. AUTOMATIC LIGHTNING MACHINE

audience, and thus spoil the illusion, an-

other method must be pursued. In this

instance an automatic lightning effect is

used. This contrivance is then set upon
the apron or extreme front part of stage

and hidden among the footlights. Some-
times, if the necessity arises, enough
lamps are removed to make room for

the device. This effect is always placed

A switch is connected in series with

the circuit from the dynamo which at

the "make and break" cuts current in

and out. At each break of the circuit a

flash takes place. This contrivance can

only be used on direct current circuits,

from the fact of its having a solenoid

coil (L) interposed, to operate the core

(P) by its magnetic influence. It will

be seen that when the switch is cut in, a

current flows through the circuit. Coil

(L) is then saturated with current which
builds up a magnetic influence and at-

tracts the iron core (P), which is drawn
down into the hollow of the coil. At
(D) and (B) are elbows. One can

readily see that when the core (P) is

drawn into the coil (L), the carbon (C)

will be lifted and the circuit broken,

which will cause a current flash at the

point where the carbon touches the iron.

By following the circuit you will ob-

serve the wires always return to the

dynamo, forming a complete circuit.

The illustration, Fig. 4, shows the

stage "set" ready for the operation of

t

Entrance

Wing
x

\

Jtage y~-
POCKET

\
I

3*9EnTRANCE \ \ \\ \

Wing \ \ \ \ \ \ \

S"9Entrance \ \ \ \ \ \
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///

.
/ /

I , / / Wing
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B%BEntrance\

Wing
/ SJEntrance

$WITCHBOARD Switch

or Lights

FIG. 4. HOW THE STAGE IS SET FOR THE AUTOMATIC LIGHTNING MACHINE

in position before the arrival of the

audience, at the point of best advantage,

and always ready to be operated at the

proper cue. The stage electrician in this

instance stands "off stage" and simply

throws a switch rapidly in and out which

operates the effect on the darkened stage

as explained in Fig. 3.

the automatic lightning effect when the

cue is given.

METHODS OF FINDING THE POSITIVE WIRE

In cases where it is of utmost impor-

tance to attach the positive wire to the

positive binding post and the negative

wire to the negative binding post, as
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when working on direct current, the

stage electrician is never at a loss to

determine the polarity of the current,

and it must sometimes be determined

quickly or else spoil the effect in the

The scheme as explained in Fig. 6 illus-

trates the method of procedure.

MYSTERY OF THE SWORD FLASHES

No doubt there are many persons who
have been greatly mystified by the duel

scene in "Faust" and have often won-

Receiv/ng Shock
From Poj/r/y/r

W/re:

FIG. 5. FINDING THE POSITIVE WIRE BY THE
TOUCH METHOD

show. One way, of course, is the tan-

gible way; namely, if a person stands

on a "ground" and touches the negative

wire, he will receive no shock, as both

the ground and the negative wire are

of the same polarity. But if he touches

the positive wire he will receive a cur-

rent shock. As it is of the utmost im-

FIG. 6. ANOTHER METHOD OF TELLING POSITIVE
WIRE

dered how it is possible for the touch

of the third sword to flash fire. While
the two duellists, Faust and his oppo-

nent Valentine, are crossing swords, and

about to fight, Mephistopheles steps

+ \
AA A A A A

Resistance
v v v vv

FIG. 7. METHOD OF PRODUCING SWORD FLASHES WITH VISIBLE
WIRES CONNECTED TO THE BLADES

portance to act quickly on the stage, the

shock is ignored in the effort to "get

there" at the cue. See Fig. 5. The elec-

trician simply touches the wire to find

out, and takes his medicine.

Another but slower method is to se-

cure a bucket of water and place the

ends of both wires in it, being careful

not to allow the ends to touch each

other. Bring the ends close enough to-

gether so that bubbles will pass from

one to the other. The wire from which

the bubbles pass off is the negative, so

naturally the other must be the positive.

upon the scene and, passing his sword
upward, touches one of the swords of

the combatants that is wired in oppo-

site polarity of current to his, thus pro-

ducing a vivid flash of fire. The weird

scene has a thrilling effect upon the au-

dience and is long remembered, as is

the plot of the play wherein Faust, an

aged and learned philosopher, seeking

by alchemy to regain his youth, is ac-

costed by Satan while in his laboratory

and agrees with him to be his slave if

Satan will give him youth in exchange
for age. Satan has designs upon the
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pure, chaste Marguerite and seeks

through the instrumentality of Faust to

secure another sinner. Faust learns to

regret his indiscreet compact later, real-

izing his great love for the pure Mar-

guerite, which turns out so sadly and

ends in his eventual undoing.

There are several methods of arrang-

ing the wiring system for this effect, a

their swords together a vivid flash of

fire is created by the arcing of the cur-

rent at the air gap formed by the break-

ing of the circuit, the stage being

dimmed to show the effect to good ad-

vantage.

By the wiring system shown in Fig. 8

two contact plates of copper or other

metal are inserted in the stage at the

Mmm^
FIG. 8, IN WHICH THE CONTACT PLATE METHOD IS USED, CURRENT BEING CONDUCTED TO THE

SWORDS THROUGH CONCEALED WIRES IN THE CLOTHING

few of which I will here illustrate by

diagram.

In Fig. 7 two swords are shown with

wiring connections to the handles. A
vivid electric flash is produced when

the sword of Mephistopheles touches the

one held by Faust, which is attached to

wire of opposite polarity. One is con-

nected to the positive wire and the other

to the negative wire and a resistance

is placed in series with one side of

line to balance it and simultaneously

store up the charge of the current as

in the case of the lightning apparatus.

When the actors in the duel scene clash

proper positions, so arranged that at

the very moment the actors reach the

point where the duel is to take place,

one will be standing on the positive plate

and the other on the negative plate, each

receiving the current from the stage

plate through the heel plates of his shoes

and the current following the wires up

the trouser-leg and out the sleeve to

the sword handle. It can be readily

seen that at the moment their swords

touch there will be a flash of fire. As
in the other cases, a resistance coil of

iron wire to hold the charge of current

must be introduced in the circuit.
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Figure 9 shows another method of
producing a flash of fire, together with
the connections to the stage lighting sys-
tem. By closing the wires at the

(+ )

and (— ) marks, this effect can be run

A B
<StagePocket

I?3

FIG. 9. METHOD OF WIRING FROM THE STAGE
POCKET

from one of the stage pockets or out-
lets. Or by connecting the two wires
together outside of the stage pocket it

can be run from the points marked
(+ )

and (— ) if connected there. A resist-

ance is shown at (R) and (S) (S) are
swords which, when clashed together in

fencing at the point (X), will produce
a vivid flash of flame and create a weird
effect. Sword (A) is held in the hand
of Faust and a sword without any elec-

trical connection is clashed against it

by his opponent Valentine. At the psy-
chological moment Mephistopheles ap-
pears, and, touching with his sword (B)
(which is wired in opposite polarity to
Faust's) at the point where the other
two swords cross, there is a vivid flash

of fire owing to the sword being wired
with the opposite polarity.

In all these effects where a sword
touches one charged with opposite cur-
rent it is well to remember that the
wire resistance placed in series with
the circuit serves to retain the current,
store it up and at the moment of break,
discharges the whole charge at once.
Even if the swords were held together
there would be no short circuit, as the re-

sistance coils are capable of holding from
25 to 45 amperes and throwing it off in
heat after the manner of a line resist-

ance.

okcJ? *

,SS
j
S *hre T1". be

<J
escribe<* a ^w tricks of the road man in overcomingobstacles encountered while playing the "Kerosene Circuits," also how the great locomotivS

Editorial note
™ dramatizati°n °f Tory's famous book, "Ann? Karen^'I!
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Light Buoy Extinguished by the

Rising Sun

A wonderful invention of recent date

is the electrically controlled buoy operat-

ing automatically with a selenium cell.

Mr. Ernest Ruhmer, of Germany, is

credited with being the inventor.

Mr. Ruhmer has attached a selenium

cell in the top of the buoy which is con-

THE RISING SUN EXTINGUISHES THE LIGHT

nected with a switching device. The

amazing feature is the fact that the rise

of the sun in the morning extinguishes

the gas light on the buoy.

Selenium is a peculiar substance

which has the property of being highly

resistant to the flow of electric current

in the darkness. When light strikes it,

however, it becomes a fairly good con-

ductor.

When the sun rises its rays affect the

selenium. Current from a battery flows

through the circuit of the switching ar-

rangement, and the gas from the com-

pression tank is turned off. At sunset,

or on dark days, the current is shut off

once more, by reason of the current ceas-

ing to flow through the selenium and a

little pointer, which had been drawn over

by flow of current through the selenium,

falls back and makes a contact reversing

the current through the switching de-

vice and turning on the gas, which is

lighted by an electric spark.

White Ants Eat Into Lead
Cables

White ants are causing much trouble

in South Australia in telephone cables

and also in the underground electric

light lines, according to the London

Electrical Review. On the lead sheathed

telephone cables crosses between the cir-

cuits began to occur. Upon withdraw-

ing- some of this cable from the ducts it

was found that the ants had eaten

through the lead in many places. On the

Sidney system of electric lighting the

ants ate through the bitumen compound

and then through the lead and high ten-

sion insulation next to the wire.

To stop the ravages which will incur

an enormous expense if not checked, ar-

senious oxide mixed with bitumen, a

sort of pitch, is being applied to the

cables. Carbon bisulphide is also being

tried with the idea that the odor will

drive the ants away.

Making Furnace Gases Work

Says Frederick Sargent, consulting

engineer of Chicago, who recently made
an extended tour abroad : "The latest

thing in electrical work in England is

that being done at Newcastle-on-Tyne,

where a company's system extends for

40 or 50 miles, and picks up a lot of

industrial centers. They take the waste

heat from iron furnaces, turn it into cur-

rent, and put it back into light and

power ; instead of letting the heat blaze

away into the air they put it under boil-

ers and make it work. A favorite

scheme is to take the coke gas that is

thrown off in the preparation of by-

products and use that for making elec-

tricity."



ELECTRIC
VEHICLES
FOR BUSINESS
AND PLEASURE

by
WC JENKINS

PART II.—THINGS TO KNOW ABOUT VEHICLE BATTERIES

Although it has taken a great many
years to develop and perfect the electric

storage battery, as it is now on the mar-
ket, it is a comparatively simple device,

presenting few difficulties in maintenance
and operation to the vehicle owner who
will take the pains to study its charac-

teristics.

At the outset it may be said that the

storage battery does not

''store electricity," but

rather chemical energy,

which at will may be con-

verted into electrical cur-

rent. There are two gen-

eral types of battery now
on the market—the lead

type cell gradually evolved

from the experiments of

Plante over 50 years ago,

and the new Edison stor-

age battery put out in its

perfected state about a year

ago. A simple description

of the two types of cell will

disclose their simplicity and
show how little in reality

there is about them to puz-

zle the vehicle owner who
is not necessarily an elec-

trician.

ARRANGEMENT OF A BAT
TERY CELL—IRONCLAD-

EXIDE TYPE

All batteries are made up of a number
of units called cells, contained in jars of
rubber or other acid proof material. In
the lead type of cell there are two series

of plates called the positive and the nega-
tive plates. The positives and the nega-
tives alternate as they hang in the cell,

all the positives being connected to one
terminal of the cell and all the negatives

__ to the other terminal.

The space in and
around all the plates

is filled with a dilute acid

solution called the electro-

lyte. This solution con-

sists of about one part of

sulphuric acid to ten parts

of distilled water. The
plates themselves are in

the form of grids having
the greatest amount of area

possible. In this state, how-
ever, a cell will not deliver

a current of electricity. It

must be charged.

Before charging, all the

cells are connected together
in series; that is, the posi-

tive terminal of one being

connected to the negative

terminal of the next, and so
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on, leaving a free negative terminal at

one end of the complete battery and a

free positive terminal at the other. These

two terminals are then connected to the.

terminals of a source of direct current

electricity and current passed through

the battery.

The set of plates through which the

current enters each cell is called the

anode, or positive. The other set is called

the cathode, or negative. When the cur-

rent starts to flow through the cell a very

lively chemical action takes place. The

anode at once begins to receive a coating

of lead peroxide (red lead) while the

cathode turns gray and spongy although

it still remains metallic lead. As soon as

the anode becomes completely covered

with the peroxide of lead, which takes

quite a long time, the cell as charged and

must be taken out of the circuit.

Now we have an altogether different

cell from the one with which we started

out. Before the cell was charged we did

not have a battery in any sense of the

word because we did not have two dif-

ferent metals for the plates, which is nec-

essary for a battery. After the charging

however, we have one plate of metallic

lead and one of peroxide of lead and the

charged cell is capable of delivering cur-

rent in a manner similar to any primary

battery. Connect its terminals to the

motor circuit and the battery is ready to

do work.

From the moment the cell begins to

furnish current, or discharge, it begins

to run down. Current begins to flow

from the gray plates through the elec-

trolyte to the red plates; that is, in a di-

rection opposite to that during charging,

and the chemical action is also opposite,

undoing the work of the charging proc-

ess. The oxide of lead changes to sul-

phate of lead, and the spongy lead on the

other plates also to sulphate of lead. The

current continues to flow until both sets

of plates are changed to sulphate of lead

and then it ceases because the plates are

then alike, as no battery will operate

unless the plates are of different metals

or compounds.

The discharge being complete the cell

must be charged over again before it will

give current.

The new Edison storage battery is

somewhat different in principle. The

active materials are oxides of nickel and

iron, respectively, in the positive and

SHOWING HOW CELLS ARE CONNECTED IN
SERIES

negative elements, the electrolyte being a

solution of caustic, potash and water.

The retaining cans are sheet steel.

Each positive plate consists of a grid

of nickel-plated steel, holding 30 tubes

filled with the active material, in two

rows of fifteen each.

The tubes are made of very thin sheet

steel, perforated and nickel-plated.

Each tube is reinforced and protected by

small ferrules, eight in number. These

prevent expansion.

The active material in the tubes is in-

terspersed with thin layers of pure me-

tallic nickel in the form of leaves or

flakes.

Each negative plate comprises 24 flat

rectangular pockets supported in three

horizontal rows in a nickel-plated steel

grid.

The pockets are made of thin nickel-

plated steel, perforated with fine holes,

each pocket being filled with an oxide of

iron very similar to what is commonly
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PLATES OF THE EDISON BATTERY PLATES ASSEMBLED CELL COMPLETE

called iron rust. In the negative plate

each pocket is subjected to very heavy
pressure, so that it becomes practically

integral with the supporting grid.

Thus it is seen that there are few parts
to any storage battery—little of a com-
plicated or technical nature to be under-
stood, as compared with a gas engine
with its multiplicity of cylinders, valves,

carburetters, ignition system, etc.

The next question which naturally
arises is: How is this battery to be
charged? As stated before, this is done
by passing direct current through it. Di-
rect current is the kind which flows in

one direction only, in contradistinction to

alternating current which flows back
and forth in the circuit many times per
second. As alternating current is now
used almost exclusively for lighting and
power except in the most congested por-
tions of the largest cities, some way must
be employed by which to convert it to

direct current for battery charging.

If the machine is kept in a public ga-

rage of course the charging does not

devolve upon the owner but if it is kept
in a private garage the owner must em-
ploy means for effecting the change of
alternating to direct current. This is

most easily and inexpensively performed
by using what is known as a mercury-
arc rectifier.

It is not necessary to go into the the-
ory of the rectifier very deeply here.
Suffice it to say that the rectifier proper
consists of an odd shaped vacuum tube
containing mercury vapor, on the prin-
ciple of the mercury-vapor lamp now a
common sight. The alternating current
is passed into this tube through one set
of terminals and direct current is taken
out through another set. The tube, meas-
uring instruments, switches, rheostat,
etc., are all mounted on a convenient
panel.

The long connecting cable is already
attached to the panel. Back the machine
close up; plug the cable terminals into
the battery terminals (the plugs and ter-
minals are so shaped that a mistake can-
not be made)

; close the alternating cur-
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rent line switch ; then the circuit breaker,

which is nothing more than an electric

safety valve; next hold the starting

switch down and gently rock the handle

found in the center of the panel and the

charging has begun. It is so simple that

a woman or child can do it after a lesson

or two.

tery, it is possible to regulate to the

right amount by turning the rheostat

handle and watching the ammeter and

voltmeter on the panel.

The first requisite for the beginner is

to learn from the manufacturers the ca-

pacity of the battery in kilowatt hours,

or in other words, the number of kilo-

Batteries must, however, be charged at

a certain voltage or electrical pressure

and a certain number of amperes per

minute or per hour must be sent into

them, the same as if you were charging

a watertank at a rate of so many gallons

of water per minute from a hose stream

under a pressure of a given number of

pounds per square inch. This charging

rate depends upon the number of cells

and other conditions. Knowing what

this charging rate should be for the bat-

watt hours of electrical energy that must

be put into the battery so that the speci-

fied mileage may be obtained. An ac-

count should be kept of the kilowatt

hours used for each charge by reading

the kilowatt hour meter.

When the capacity of a storage bat-

tery has been expressed by the manufac-

turers in ampere hours capacity per cell

the kilowatt hour capacity can be easily

calculated when the number of cells in

the battery and the voltage of each cell
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are known. The average charging volt-

age of each cell of a lead battery is 2.3

volts per cell ; a battery of 40 cells will,

therefore, have a voltage of 40 by 2.3, or

92 volts. If the capacity of each cell is

112 ampere hours the capacity of the

battery will be 112 by 92, or 10,304 watt
hours, or a little over 10.3 kilowatt hours.

To insure continued efficient service a

record should be kept of the amount of
current that is put into the battery and

than towards the end, and consequently
the rate that will charge the battery in

the shortest time and without injury to
the plates will taper gradually from the
commencement to the end of the charge.
It is usually recommended that the charg-
ing be started at a comparatively high
rate and reduced towards the end to

about one-half of that rate. As primary
information the starting and finishing

rates should be ascertained. The battery
manufacturer will cheerfully furnish this

information.

An instrument called a hydrometer is

made for testing the specific gravity of

B
S3S

-JKJ

MILEAGE ON
GOOD STREETS

Gravity Miles

1280 T2
1260 60
1240 42
1220 36
1200 24
1180 12
1160

HYDROMETER BUILT IN THE SIDE OF A CELL AND CHART WHICH SHOWS HOW MANY
"MILES" ARE LEFT IN THE BATTERY

the strength of the acid in the indi-

vidual cells must be frequently tested in

order to determine if all the cells are

working uniformly. If for any reason

one or more cells are working differently

from the others the effect may not be no-

ticed at once in the operation of the vehi-

cle, but the voltmeter reading can no
longer be relied upon, and as a conse-

quence the charging is likely to be done
in a manner injurious to the battery and
with a consequent waste of current. If

a defective cell be found prudence dic-

tates that it be removed at once.

There are no set rules for charging the

battery that will apply equally well under
all conditions— the reason being that a

lead battery will absorb the current fas-

ter at the commencement of the charge

the electrolyte. This instrument, which
is allowed to float in the liquid, has a
scale reading from 1100 to 1300 degrees
specific gravity. When a battery is fully

charged the best results are obtained
when the strength of the acid is about
1280 specific gravity. When the battery
is practically empty the reading is about
1 180.

With the battery fully charged and
ready for a run the following instru-

ments are needed on the machine in or-

der to watch the general condition of
the battery

: A voltmeter to indicate the
voltage of the battery ; an ampere meter
to show the rate at which the current is

going out of the battery ; a hydrometer to

test the strength of the acid in the bat-
tery, and a mileage indicator.
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THE CHARGING OF THE BATTERY IS SUCH A SIMPLE OPERATION THAT A WOMAN MAY
EASILY ACCOMPLISH IT

In a general way you know about how

many miles a single charge is good for

and the mileage indicator gives a rough

check. The ammeter shows whether or

not you are overworking the battery by

a too heavy drain of current. The volt-

age shown on the voltmeter tells quite

clearly after a little practice in reading

how nearly the cells are becoming run

down. The hydrometer, by showing

the specific gravity, is also another check.

or

A very simple arrangement has been

Ootten up in the last few months by

which the amateur even can tell the

exact state of the battery. A hydrome-

ter is built into one side of one of the

cells, but so that it is readily visible.

Back of it is a graduated card against

which the hydrometer scale shows,

without any interpolation, approximately

how many "'miles" are still left in the

battery.

(To be Continued.)
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Edison Sees Chicago After

Eighteen Years

An event of unusual interest to citi-

zens of Chicago was the visit of Thom-

as A. Edison on January 5th to 7th.

It had been eighteen years since last he

had been in the city. The object of his

return this time was primarily to at-

tend a banquet given by the H. M. Byl-

lesby Co. to the staffs of its own and

affiliated companies, and held on the

night of January 5th in the Gold Room

of the Congress Hotel. Mr. Byllesby

was one of the young men who started

to work for Mr. Edison 38 years ago,

and like the few others so favored holds

deep reverence for the great inventor,

at whose feet he sat, figuratively speak-

ing, in the early and exciting

days of electrical development.

Mr. Edison was accorded a re-

markable ovation at the banquet,

which was attended by more than

400 members of the Byllesby or-

ganization and invited guests.

Among the latter were a number

of very prominent men in elec-

trical and financial circles, includ-

ing Governor A. O. Eberhardt,

of Minnesota ; C. A. Coffin, presi-

dent of the General Electric

Company, of Schenectady, N. Y.,

and Charles G. Dawes, president

of the Central Trust Company

;

B. E. Sunny, president of the

Chicago Telephone Company

;

George M. Reynolds, president of the

Continental and Commercial National

Bank, and Samuel Insull, president of

the Commonwealth Edison Company, of

Chicago.

Following a rule as fixed as the Rock

of Ages, Mr. Edison did not make a

speech, but Mr. Insull, who, like Mr.

Byllesby, was connected with and re-

ceived inspiration from Edison in those

epoch making years when the incandes-

cent lamp was taking form, spoke for

him. He was followed by other speak-

ers and such opinions as: The great-

est private citizen of the age ;" 'The

foremost American citizen of the time;"

"The name which carries the greatest

and best inspiration to" young men ;"

"The man who has done more for man-

kind than any other in the history of the

world's workers," were expressed.

Time after time the man whose mar-

velous ingenuity and patience has given

to the world some of its greatest bless-

ings bowed in acknowledgment of the

storms of applause which greeted each

reference to his wonderful work.

In the course of the speaking, Mr.

Edison passed to Mr. Insull a note to be

read—a word of advice to the younger

element present.

"To the young men here tonight, I

would say: When you get a job, pitch

MR. EDISON POSING BESIDE ONE OF THE NEW ELECTRIC
OMNIBUSES

into your work and pay no attention to

the clock or to time. Think of nothing,

talk of nothing but shop and when the

boss comes around, pay no attention to

him, but to your work and my word for

it, when you want to leave for some

other job, the old man won't let you go,

but will likely take you in as a partner."

A significant circumstance in connec-

tion with Mr. Edison's visit to Chicago

is one which may possibly result in fu-

ture alleviation of the smoke evil. In a

conference with President Markham of

the Illinois Central Railroad, the subur-
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ban trains of which are operated by steam
locomotives, Mr. Edison enthused the
railroad chief over the possibilities of the
Edison battery to such an extent that two
or three electric locomotives, equipped
with special tenders carrying batteries,

will be built and given a thorough trial.

This system, which was described in the

December, 191 1, issue of this magazine,
does away with trolley wires and third

rails. Each locomotive draws a battery

tender as a steam locomotive draws its

water and coal. A tender is switched off

when its batteries are discharged and one
with freshly charged batteries taken on,

at regular charging stations. The present

development of the Edison storage bat-

tery in line of output per unit weight
has made this an economic possibility.

Mr. Edison is also interested in the

development of electric omnibuses, using
his batteries on omnibuses and trucks.

The omnibuses are equipped with the bat-
teries, which are placed under the seats

and in the bonnet in front. They are
of sufficient capacity to give a daily run
of from 70 to 90 miles on one charge.
In fact, this method of providing a pop-
ular mode of rapid and comfortable
transportation in cities is one of his pet
ideas.

In the picture on the preceding page
Mr. Edison is posing beside one of these

omnibuses, which has been supplied to

one of the department stores, the pho-
tograph being taken in front of the

Blackstone Hotel, where he was staying

while in Chicago.

Three-Wheeled Electric Autos

Among the unusual types of automo-
biles now seen in daily service in Ger-
many, is the three-wheeled electric type
used both for pleasure purposes and for

light store delivery work. In the latest

of these, the motor is built right into the
single front wheel, which does both the

driving and the steering, so that even the

usual slight purring noise of the power
transmission in the electric autos as we
know them, is eliminated. The steering

wheel turned by the driver locks itself

in any position, so that his arms are not

wrenched in controlling the single wheel.

The arrow at the front of the machine
shows how the drive wheel is heading.

A THREE-WHEELED ELECTRIC



Electrical Securities

Fake Electrical Securities and How to Avoid Them

By "CONTANGO"

A great deal of money has been lost

in the past few years in "fake" elec-

trical schemes and others of a like na-

ture. This article will try to show what

to avoid and give the reason why. As

this year is likely to see unusual activity

in both stocks and bonds the country

over, you should get posted and be in a

position to put your spare cash with the

safe and growing concerns. It is the

year of readjustment after troublous

times.

Avoid the false, stick to the true.

"By your works shall ye be known" is

an old scriptural injunction, or wise saw.

Today it might be well changed or para-

phrased, in so far as it might be applied

to securities, particularly those of an

electrical nature, to read: "By your

words—your written words—shall ye be

known."
The past three or four years has seen

a multitude of offerings of stock and se-

curities by accepting which we might all

become millionaires in a few years, not

to mention months. Of course this has

been all rubbish—mere promises, noth-

ing else. Unfortunately the public has

been badly fooled and badly hurt to

state the bald fact in blunt English. Con-

fidence has been disturbed and the worst

of it is that the best efforts of science

have always been used to deceive and

exploit the public. Somebody discovers

something. There are millions in it.

Then at once unscrupulous promoters

form companies using the name of the

particular drawing card in one way or

another, and ask the public to subscribe

to huge stock issues in something that is

going to revolutionize the homes or bus-

iness life of the whole world.

For example, take "wireless." A few

years ago a dramatic episode on the At-

lantic coast brought prominently before

the people the practical value of this

wonderful invention. Immediately the

astute promoters of wild-cat schemes

saw an excellent opportunity for gull-

ing the public. This time the magnitude

of the publicity already at command

brought a corresponding magnitude in

the crime perpetrated. A huge so-called

wireless company was formed and stock

was brought out which it was possible

to buy for a nominal sum, and millions

of dollars were garnered in by all man-

ner of promises alluring and deceptive,

telling of the extraordinary profits to be

made out of such a "very extraordinary

investment" opportunity.

It is true that a few years previously

office boys and other peddlers had been

selling wireless stock in another com-

pany at five cents a share, or anything

they could get, strictly on commission,

but their efforts were nipped in the bud

by the legal actions taken by the sub-

stantial promoters of what has since

proved to be a conservative and gen-

uine enterprise. The fever was then

excited, as it always is, by the newspa-

per stories coming out from time to time.

But at that time wherever was there a

physical asset or a possible piece of tan-

gible property?

Before you invest, consider this, just

ask yourself : Are problematical, not

even that, but hypothetical, earnings

good enough for me? No, a thousand

times no. To be more definite. What
earthly assets are there behind something

quite in the air, except that here and

there might be found a few stations or

ships equipped with something that

might or might not come into universal

use? It was at best speculation of the

worst kind.



1000 POPULAR ELECTRICITY

It has taken the old, original wireless

company going about its business in a

conservative and methodical manner,
many years to acquire rights, govern-
ment recognition and any contracts

worth while. Yet it has had behind it

men of enterprise, character, money and
well known probity.

It is always true that in any sphere
of life, even in the smallest village, there

may come a moment when money can be
made easily and simply because some
man grasps a situation, gets in a stock

of goods, say, and sells it like hot cakes,

but that does not represent an invest-

ment, it is purely a speculative chance.
A change in the weather may ''boost" it

or "knock" it endwise. This is not what
you or any other sane man or woman
wants.

Again to illustrate, take another case,

that of a certain "cold" electric compa-
ny. Even wise politicians thought they
could make money quickly here by ask-

ing the people of the country to sub-

scribe for shares in something they must
have known was not only an unknown
quantity, but merely a hocus-pocus rest-

ing on the imagination of anyone in-

fluenced by the term "latest electrical

wonder" and who lacked the common
sense to quietly consider, investigate and
ask those better and more practically in-

formed, before parting with their hard
earned money.

It is not the particular purpose here to

give a list of all the vile and disgraceful

efforts made by the mere use of the word
"electricity" or a suggested use of an
illustrious name. To influence and rob

the public, and by playing around this

most distinguished name a lot of harm
has aforetime been attempted. There
have been wireless telephone companies,

wireless cooking companies, wireless op-

era companies and there still will be.

But where are their physical proper-

ties, their tangible assets? Ask yourself

that. Is problematical good will all you
care about when you give up your funds ?

Take the electric traction companies,
most of which have some attribute of
property, property rights and right of
way. Are they all solid, based on a solid

foundation? Not by any manner of
means.

Hundreds of little lines are projected
and even started that lead to nowhere,
except possibly between one small point

and another. Therefore rolling stock,

road bed and connections to and from
the centers of population are things you
must and should consider. A year or
so ago attention was directed in Popular
Electricity by the writer of these
articles to the electric traction proposi-

tion taking it by and large. It was then
pointed out that the underlying princi-

ple of anything worth while, must rest

in the connection with or certainty of
becoming part of a "system."

Concentrate your funds in buying into

the concentration of a system. Be your-
self systematic. That is the best advice
that can be given.

There is in point of fact no opportu-
nity like the present for acquiring a part-

nership in the really big things of the
day. For surely the electrical develop-

ment of the times is little short of mar-
velous. With the steady growing of the

interburban and the progress in the use of
electric power and light there would
seem to be no end to the possibilities be-

fore us. But be careful. Do not be led

astray by the false use of the word
"electricity."

In this connection the writer may ob-
serve that as far back as 1893 an electric

air line from Chicago to St. Louis was
one of the schemes of the day. Yet
after the lapse of eighteen years we have
just arrived at the McKinley System of

Illinois and the McKinley bridge across

the Mississippi. Working along the lines

of consolidation and careful systematic

linking up, you bit by bit arrive at such
results. Therefore be careful.

To turn once more to the valueless or
"fake" security.
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We take an investment offered you

in this guise. It promises ten per cent as

a sure return the first year and the cer-

tainty of greatly increased earnings year

by year. This merely means that out of

the money your neighbor has paid in or

subscribed for stock after you, they pay

your first dividend, then they pay your

neighbor his ten per cent dividend and

yours of the following year out of the

money taken in from yours or his friends

and neighbors, and so it goes on—an

endless chain seemingly, but to the final

weak spot. For one fine day you get a

letter saying that owing to the vast needs

for development of the property, they

will have to apply the interest earnings

in extending the business, meantime will

you not accept a note for the interest

earned "just for the time being." That

is the end. They never earned anything

and there not being enough money com-

ing in to go around they began to pay in

paper promises. Therefore to come back

to the suggestion made in these columns

last month, you at once begin to look up

the men behind the gun. You then find

that there is absolutely nothing to them

or their proposition except the glittering

generalities involved in the bare use of

the name "electricity," or even sometimes

the talking around the distinguished

name by means of which they have fooled

you. This point is mentioned to bring

out the fact that while the name of some

one or the other great inventor has never

been directly used commercially in a

wrong way, yet often by inference you

have been led to believe a stock or "se-

curity" offered you was concerned with

something of which this personage had

cognizance or of which he approved or

which he had invented.

As a matter of fact honestly and di-

rectly his name never has been used

except in connection with the great

companies in all centers with which he

is to a positive and very certain extent

associated.

The postoffice inspectors are usually

appealed to as the result of these decep-

tions, and it is found that unless there are

certain definite fraudulent statements

coming within that section of the United

States Postal Regulations under which

they work, nothing can be done. Great

credit should be given the department,

however, for its work in the past year or

two in helping to weed out the bad and

"fake" propositions put before the pub-

lic through the mails or by the use of the

public press. As to the latter all news-

papers are now comparatively careful

lest they be found partkeps criminis;

that is to say, the safeguards thrown

around their advertising columns are

now more based on common sense and

common probity with a more perfect

view of their responsibility toward their

readers.

Circulars through the mails coming

from irresponsible sources, teeming with

intangible promises, huge advertisements

speaking of what may be done and asking

for your money on such grounds, are to

be very carefully eschewed, left alone

and eyed with suspicion.

What you want to know is the extent

of the property behind the proposition

and the reason why men with such a good
thing want to make the public partners

in it.

After all, the money for all big enter-

prises comes from the public at large,

because no one can control the necessary

amount of capital. The best way, the

only way to secure that capital is to be

frank, square and entirely honest, giving

full publicity as to what is behind the

offer, not what is in front of it, for that

must ever be the aftermath or likelihood

beyond the solid foundation.

To particularize again : It is usually

stock to which your subscriptions are so-

licited. Your fake enterprise very rarely

gets to the bonding period, partly because

there is nothing to bond and mainly be-

cause there is the possible crime attached

to the selling of a bond based on prop-

erty which does not exist, a crime not

attached to the mere distribution of more

or less speculative shares of stock. More-
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over, bonds quickly get into legitimate

financial channels and are promptly tabbed

and classified and the answer comes back—''worthless fake," or "nothing doing,"

or "good" as the case may be, and
usually very promptly. But even bonds
have been issued or sold quite well for

which there was no property security

whatever.

It might be well to say here that while

no man can be expected to know the rep-

utation of any given individual outside

of his immediate locality, yet every man
can ask the nearest reputable banker as

to whether the names associated with any
given enterprise are good or not. As to

stocks or so-called securities peddled

hand to hand, by agents working for sal-

aries and commission, they are on the

face of it not worthy of any serious con-

sideration.

To summarize a difficult situation, for

it is impossible to reach everyone, and one

can but hope to influence a few, put your
money every time with the big amal-

gamations of capital and real property

whenever you have such opportunities. It

may be only a hundred dollar share or a

thousand dollar bond, but it is safe and

good at all times. A five or six per cent

investment of this kind is "Good as a

Government Bond" and better ; it brings

in much higher interest and is progres-

sive. Such companies don't make great

claims in glittering generalities as to what

they are going to do—they tell you what

they have done and what, with an ever

growing population, substantial property

and reasonable franchises, they are likely

to do in the future. They do not go
backwards, but in businesslike manner
take care of future business by get-

ting it.

A few direct words of warning will

be in place here. The time has gone by

when the electrical engineer can wrap
himself up in the purely scientific aspect

of his profession, looking to the acade-

mic end alone. He now more and more
realizes the necessity for being down on

earth and for commercializing his

knowledge along practical lines, know-
ing that there is a lull in the matter of

great scientific discovery. It is the im-

provement of the inventions of the past

and immediate present which at this

time concern him. So, just because a

company with a scientific sounding name
of Latin or Greek beginnings such as

Radi or Radio, or Tele—advertises in

an attractive way the certainty of great

wealth if you invest in its stock or bonds,

you most certainly should not jump at

and swallow the bait. No doubt you
may think of the telephone and tele-

graph and other wonders, but it is per-

fectly possible even at this time to ac-

quire an interest in the great organiza-

tions controlling those inventions, and
a safe interest is much better than the

get-rich-quick chance.

It may be found a useful guide to fol-

low these suggestions : Keep away from
all stock propositions that are based on

a small, very small sum of money, such

as a few cents for a single share and
which state that the price of the stock

will be advanced 50 per cent in six

weeks or six months, as the case may
be.

Remember the fate of those who
bought the much advertised wireless

company, the shares of which were of-

fered to the public at one price in one

city, another price in another city, and

so on all along the line.

Keep away from all propositions

promising ten per cent interest the first

year or even paying it.

If it is paid at all, it is done by using

the money of later subscribers than

yourself, and thus keeping the game
going as long as "the suckers bite

;"

that is to say, send in their money.

When the money ceases to come in they

begin to pay in paper promises, until

even that fails and then the govern-

ment or other authorities step in.

Do not bother with any perpetual

motion or never stopping clock projects.

They sound wonderful, but are merely

tricks by which to catch the unwary.
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Remember the "cold" electric inven-

tion, described as the "most marvelous,

scientific discovery of the age." It took

in quite a lot of money from the un-

wise.

Also look out for those who constant-

ly talk around some famous name and

"Electricity," with a big "E," but with-

out either of them having any real re-

lation to the stock offered for sale. This

is an old trick.

In regard to taking stock in small

lighting and power or traction compa-

nies, be very careful unless you are ac-

quainted with the promoters and the

locality. It must not, however, be for-

gotten that there are various big hold-

ing companies directly interested in

these little concerns, the stocks and se-

curities of which are carefully guarded

and which therefore may really be con-

sidered as part of a big system—at any

rate they are under the aegis of big sup-

porting interests. Find out as to these

by asking your best banker.

As to publicity and what you see in

the papers, times are changing, reputa-

ble papers are less and less inclined to

take bombastic and illusive financial ad-

vertisements. As already noted it has

been forced upon them that one fine day

they may find themselves held as par-

ties to the crime of deceiving the pub-

lic. The plainer an advertisement, the

less it gives of promises and the more it

gives of facts, the more likely is it to be

sincere and not bogus. Nevertheless

even the best newspapers cannot guar-

antee all the financial statements ap-

pearing in their columns.

Finally remember that when a man, or

set of men, has or have, a very good

thing out of which much money is quite

likely to be quickly made, it is very un-

likely that the good thing will be shared

widespread with the public at large. On
the other hand, it is to the interest of

the big public service corporation hav-

ing a great and growing business to offer

its stock and securities quite freely to the

public because the more the public is its

partner in some form or another, the

greater the certainty of an ever increas-

ing business.

Stick to the stocks and bonds of such

companies then and leave vain prom-

ises alone.

English Method of Cable L^ing

This illustration shows the way in

which electric cables are often laid in

England, being a view of a section of

construction work in .
Trafford Park,

Manchester. The cables are laid in a

CABLE LAYING IN ENGLAND

wooden trough in the bottom of a shal-

low ditch and the trough is then filled

with hot asphalt and smoothed off as

shown, a wooden cover being added. The

cable is thus thoroughly protected from

moisture and from damage by the picks

and spades of the gardeners who might

have occasion to dig around it.
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' All the rivers run into the sea, yet

the sea is not full ; unto the place from
which the rivers come, thither they re-

turn again." This principle was ex-

pounded by the Teacher centuries and
centuries ago ; it is the working principle

of all the hydro-electric plants which in

recent years have followed one another

so rapidly that the public scarcely gives

the matter a thought when a new one
is announced. Yet there is one now rap-

idly taking form which merits more than

passing attention. The Mississippi,

Father of Waters, is being harnessed. A
bit is being placed in its teeth in the form
of a concrete dam larger than any ever

before constructed, aside from the As-

suan dam on the Nile, which latter is

for irrigation purposes.

This is the greatest single hydro-elec-

tric power proposition in the world. Ul-

timately it will be able to deliver 200,000

horsepower of electrical energy. Its site

is at the junction of the Des Moines
River with the Mississippi, at Keokuk,
Iowa.

Briefly stated, the work embodies

:

First, a dam 4,400 feet long, running

squarely across the river from the Illi-

nois side; second, a power house, 1,700

feet long, connecting with the west end

of the dam, and lying very nearly paral-

lel to the flow of the river; third, a lock

and dry dock which will tie the south
end of the power house with the lime-

stone bluff of the Iowa side, and in this

way complete the wall of masonry nearly

a mile and a quarter in length. This will

concentrate at one place the fall, which,

in the good old days before dams were
thought of, old Father Mississippi took

40 miles of its length to accomplish.

The first definite step taken toward
the development of the vast power of the

river was the formation of the Missis-

sippi River Power Company in 1900, a

charter being granted by Congress in

1901. This contemplated the construc-

tion of a wing dam at Nauvoo, 111.,

twelve miles above Keokuk, and at the

head of the Des Moines Rapids. From
there a canal was to be dug parallel with

the river to Hamilton, opposite Keokuk.
Such an undertaking would permit of

the development of no more than 10,000

horsepower, and it was abandoned for

the far broader scheme of a dam clear

across the river. As a result of this, an
act was signed by President Roosevelt

in 1905 granting the company the right

to builcl such a dam.
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Since then the preliminary and actual

construction work have been going on,

the financing being in the hands of a

syndicate, of which Stone & Webster of

Boston are managers. Stone & Webster

are doing the electrical construction, the

hydraulic construction being in the hands

of Mr. Hugh L. Cooper. The Stone &
Webster Management Association will

act as managers of the company on the

completion of the plant.

At hand are the materials for con-

struction. Close to the Mississippi on

each side are bluffs of clean, hard lime-

longer than the old Roman concrete

work, made of natural cement, much of

which is in good condition after stand-

ing 2,000 years.

Early in March, 191 1, the crib work
for the power house coffer dam began

to be pushed out from the Iowa side,

and by July first the last section of this

coffer dam had been completed, the en-

closure pumped out and 39 acres of the

river's rock bottom exposed to view. On
this site, which might be termed a sunken

island, the immense power house is being

built. This will contain as its initial in-

TRAVELING CANTILEVER CRANE WHICH DEPOSITS THE CEMENT FOR THE DAM

stone, and the bottom of the river is of

stone. Below the dam site, and in the

Des Moines River, are deposits of the

right kind of sand for concrete. Within

easy reach of Keokuk are many of the

largest cement factories in the United

States. So, of course, a concrete dam,

built upon and anchored to the solid-

rock foundation was the type chosen,

and engineers maintain that it will last

stallation water driven generators of 10,-

000 horsepower each.

One of the illustrations shows the

mouths of the draft tubes for the first

eight units, 22 feet high by 40 feet wide.

Each of them is capable of discharging

the water, after it has passed through the

turbine, at the rate of 3,000 cubic feet a

second. This is equivalent to 20 times

the low water flow of the Connecticut
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PUMPING SAND OUT OF THE BED OF THE DES MOINES RIVER FOR USE IN MAKING CONCRETE

River at Holyoke. So bereft of its

energy will the water be when it leaves

the draft tubes, that its velocity will be
reduced to a paltry four feet per second.

Far across, on the opposite side of the

river from the power house, the dam
proper is being pushed out and out, until

it will finally close the intervening gap.

It consists of 119 massive arches super-

imposed upon a spillway, the upstream
side of which is vertical, and whose

downstream side follows an ogee curve.
The deck of the bridge formed by this
series of arches is some 53 feet above the
bed of the river, the top of the spillway
21 feet lower, while the use of flash-

boards controlled by travelers on the
bridge will enable the operator to hold
the level of the water eleven feet above
the top of the spillway.

The construction scheme adopted at
the beginning of the work, and adhered

to throughout, is to build

the bridge first, clear

across the river, allowing

the space between the

piers to take care of the

flow of the stream and
then to come back and
construct the spillway
only as fast as progress

on the other parts of the

work warrants, with the

idea of not raising the

water above the dam until

the power house and lock

are ready for operation.

The dam is being built

entirely of massive con-
EIGHT OF THE DRAFT TUBES. EACH WILL DISCHARGE AN AMOUNT crefe witllOUt reinforce-

OF WATER EQUIVALENT TO FOUR TIMES THE LOW WATER '

T . . 111
flow of the Connecticut river at holyoke ment. It is being locked
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POWER HOUSE COFFER DAM ON THE ILLINOIS SIDE. "WHEN COMPLETED AND PUMPED OUT THIS

LAID BARE 37 ACRES OF THE RIVER BED ON WHICH TO BUILD THE POWER HOUSE

cal energy be used? There is little dan-

ger that it will not find a ready mar-

ket. Even before the first step in actual

construction had been taken, the public

service corporations of St. Louis, 130

miles south of Keokuk, had contracted

for 60,000 horsepower, one-half of the

initial installation. The balance of the

initial development of 120,000 horse-

power and the 80,000 horsepower to be

developed later, will, it is believed, fur-

nish the communities within a radius of

into the rock bed of the river by pot-

holes and other excavations, and is prac-

tically a monolith. All concrete, except

at special isolated spots, is machine

mixed, carried from the mixing plant

to the point of use in large buckets by

trains running on the completed portion

of the dam, where a traveling cantilever

picks up the buckets from the cars, car-

ries them out and dumps the contents

into the forms. On October 15th there

remained only 1,700 feet more of bridge

to construct ; in other

words, our friend the

traveler has completed

considerably more than

one-half of his journey.

Between him and the Illi-

nois bluff there stands an

unbroken line of white

arches which it requires

only a small stretch of the

imagination to compare to

the aqueduct of the Em-
peror Claudius.

But why, you ask, is

this great undertaking

being pushed to comple-

tion ? Where will the 200.-

000 horsepower of electri- near view of the great monolith arches forming the dam



1008 POPULAR ELECTRICITY

150 miles of Keokuk with the one factor

that is needed for the exploitation of

their great industrial potentialities. With
the rapid increase in industrial develop-

ment the output of a great waterpower,

situated as is this in the heart of an im-

mense territory of natural wealth, will

not go begging— not for a minute.

In addition to the development of

power, the dam is of value in another

direction. A great lake will be formed
above the dam, 55 miles long and with a

surface of 74 square miles. This will in-

crease the value of the river as a navig-

able stream. The Des Moines Rapids

are not now navigable except at high

stages of the river, and were it not for

the canal eleven and one half miles long

around the rapids, which the Federal

Government built some 40 years ago,

and a system of three locks maintained

by the United States Government, there

would be no continuous navigation of

the Mississippi River between St. Paul

and St. Louis. The dam will create a

deep lake, which will extend throughout

the length of the rapids and above them

to Burlington, Iowa.

Vessels will enter this lake through a

single lock at Keokuk, built long enough,

wide enough and deep enough to accom-

modate vessels very much greater in

length, width and draft than any now
plying on the Mississippi, thus protect-

ing future navigation when, through

deepening of the channel, larger vessels

may be attracted to the river trade.

Theater Lighting in England

Electricity has very nearly a monopoly

of the theater lighting business in Eng-

land. There are in England 2,900 per-

manent places of amusement which are

open every night. This includes 1,800

picture shows, 300 theaters, and 800

music halls. Only 400 of these places

are lighted by gas, 2,500 using electricity,

a fact which certainly speaks well for

electric lighting. The lamps installed in-

clude 375,000 incandescents and 10,000

arcs, all of which are lighted every night.

Taking a Bird's Pulse

The bird in the illustration is having

the frequency of its heart beats recorded

by what is known to scientists as a capil-

lary electrometer. It is a fact, though
the meaning is not sufficiently under-

stood, that the electrical changes accom-

TAKING A BIRD'S PULSE

panying all muscular activity, and there-

fore that of the heart, produce in the

case of hearts of mammals, birds and cer-

tain, if not all reptiles, two electric fields,

one of which pervades the anterior and
the other the posterior part of the body.

In order to record the rate at which
the fields appear and disappear, as de-

scribed by Florence Buchanan, D. Sc,
in a lecture delivered to the Oxford
University Junior Scientific Club, a spot

is selected in each, e. g., the mouth and
one of the legs of the bird and a good
conductor of electricity (such as wood
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or thread soaked in salt water) con-

nected to these points. The ends of the

conductors dip into two basins of salt

water. Conductors from the two basins

then lead to the terminals of a capillary

electrometer, a fine glass tube drawn out

to a few thousandths of a millimeter

diameter and filled with mercury.

The open end of the capillary tip dips

into a dilute solution of sulphuric acid

which enters as far as the mercury per-

mits. As the mercury becomes alter-

nately positive and negative to the solu-

tion, owing to the changing fields set up

by the heart beats, it moves toward or

from the solution, respectively. These

little movements, up and down, of the

mercury column, are then photographed

on a moving slide (not shown) traveling

at a predetermined rate past the mercury

column, and the little indulations or

waves shown on the developed plate con-

stitute an exact record of the number

of heart beats in a given period.

A Sitting Room on Wheels

This view does not

show a nook in a

den in some beauti-

fully furnished
home, or a corner

in the sun parlor

of a bungalow. In-

stead it is the inte-

rior of an electric

automobile with
most elaborate fur-

nishings. The main

seat is upholstered

like a commodious
davenport, plenti-

fully supplied with

comfortable pillows.

The forward-facing

driver's seat is also

upholstered and fur-

nished with an easy

back. In the fres-

c o e d ceiling is a

h a n dsome lighting

fixture, and proper-

ly placed reading

lamps are in the cor-

ners. To ride in an

electric of this kind,

even in cold weather,

is like staying right

in your own com-

fortable home. BEAUTIFUL INTERIOR OF AN ELECTRIC AUTOMOBILE
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The Maiming Stamping Press
Made Safe

There is no more prolific cause of cut
off fingers and smashed hands than the

ordinary stamping press so largely used
in factories where small metal parts are
punched and pressed into a desired form
by these machines. The blow struck by
the descending die or punch varies from
hundreds of pounds to tons, and flesh

and bone are as nothing under it. In
operating such a machine the man stands

DOWN COMES HIS FOOT AT THE WRONG TIME AND
HE FINDS HIMSELF MINUS ANYWHERE

FROM A FINGER TO A WHOLE HAND

or sits in front of it. He inserts the
metal blank in the lower half of the die,

presses a foot lever which trips the
mechanism and down comes the stamp.
It rises immediately, he inserts another
blank and down it comes again. The op-
erations are performed hour after hour
and the man becomes expert and very
rapid in making the few movements re-

quired. He is instructed to remove his

foot each time from the foot lever. He
may do so at first, but as he gains in

dexterity he finally ceases to do it, sim-

ply easing up on the lever each time.

Then comes the fatal moment. He is

putting in a blank when there is an un-

expected noise in the shop, some one
speaks to him suddenly or from nothing
more perhaps than the mere tiring of his

muscles—down comes his foot at the
wrong time and he finds himself minus
anywhere from a finger to a whole hand.
This has happened over and over again
in shops. The machine has exacted its

pound of flesh which the victim can
never replace. The depressing moral ef-

fect on the rest of the shop force is in-

THE NEW, ELECTRICALLY OPERATED ATTACH-
MENT REQUIRES BOTH HANDS TO BE ON THE

TRIPPING LEVER, OUT OF HARM'S WAY

credible—for two or three days the out-
put of the department falls off, perhaps

50 per cent, due to everyone's extreme
caution.

Realizing just what such accidents
mean to the victims, to the rest of the
men and to the company itself, the Ben-
jamin Electric Manufacturing Co., of
Chicago, a large user of stamping press-
es, set about finding a remedy for the
evil. It has succeeded in designing an
electrical device which will obviate all

danger and which may be readily at-

tached to any press. Every press in the
Benjamin shops is being fitted with one
and quantities will be manufactured for
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sale to other manufacturers interested

enough to buy for the sake of humanity

and economy as well.

In place of the old foot lever, the ma-

chine is provided with two hand levers,

one on each side, and it cannot be tripped

unless both levers are depressed. This

necessitates the removal of both hands

from the point of danger, to trip the

press before the ram starts in its down-

ward direction. The release of either

hand permits the trip to return to its nor-

mal position, thus making it impossible

for the press to repeat unless both hands

are kept on the levers until the repeat

operation is begun, in which event the

operator would not have time to get his

hands back into danger before the op-

eration is completed.

The device consists of an operating

lever normally inoperative, although free

to move downward. This lever is made

operative by the action of an electric

retaining magnet through a circuit-closer

located on the opposite side of the press.

Consequently the press cannot be trip-

ped by the operating lever unless the

circuit through the magnet is first closed

and retained closed until after the press

has been tripped.

In addition to the protective feature,

the use of the device results in an in-

creased output of work where it is nec-

essary to bring the hand into a position

of danger for handling individual pieces.

The operator knows the press cannot

trip until both hands are removed. The

increased confidence thus created mate-

rially increases the number of opera-

tions actually performed, with a corre-

sponding increase in the amount of work

done.

Trouble Shooter Finds Rifle

Useful

threatened to pull down the high tension

wires. The lineman, perhaps mindful

of similar depredations of the small boy

with his gun, shot away the insulators

on the damaged pole and thereby re-

leased the line so that the pole could be

pulled down without damage.

A lineman in the employ of the Puget

Sound Electric Company has demon-

strated that a rifle is a necessary part

of a trouble shooter's equipment. A
toppling pole too dangerous to climb

Taking Exercise in Bed

To benefit patients who are confined

in bed for any length of time a device

has been invented to exercise the lower

TAKING EXERCISE IN BED

limbs. Motion is imparted to the limbs

by the apparatus, which is motor driven,

in such a manner as to approach the

movements and results obtained by walk-

ing.

Electricity as a Water Carrier

A very singular property of electric

currents, which is not generally known,

is that called electrical osmose. An elec-

tric current flowing through the ground

will cause water—slowly and in small

quantity of course—to travel along with

it in the direction of the negative elec-

trode. During some recent experiments

water was thus caused to enter a glazed

pipe set in the ground. It penetrated the

walls of the pipe when electricity was

passed through them. It has been sug-

gested that this principle might be ap-

plied to supply moisture to plants. Elec-

tric currents passed through the ground

would collect water dispersed through

the soil and condense it around the roots.



The Tunnel Through Montmartre Hill

The construction of the Paris Metro-
politan systems has filled us with en-

thusiasm at times by the daring of the

work on certain subterranean sections,

but at no point has it presented as many
difficulties as in tunneling through Mont-
martre hill for the Northern-Southern
underground railway.

At Montmartre the engineers were
placed in an extremely unfavorable sit-

uation. The famous hill, in fact, had
been honeycombed from top to bottom
by the ancient gypsum quarries placed
almost without system. In certain places

they proceeded under the open sky, when
the depth to be attained was not too
great ; elsewhere shafts carried the quar-
rymen to underground passages, many
of which still remain, just as they were.
The open quarries received deposits of

earth which became piled up in the

course of time, and upon which houses
were erected. The owner built a ground
floor in the middle of his garden, then
he raised it a story several years later,

adding another afterward when his re-

sources permitted him to do so—all of
this without considering the foundation
of his house. How many of those old

dwelling places are still standing at the

present time, which owe their support
to the compression of the soil, due to

neighboring concrete shafts ! Let an un-
filled quarry, a pit, give way and the

whole structure disappears

!

The solidity of certain structures be-

ing dependent on that of a subsoil es-

sentially lacking in resistance, when the

establishment of the Northern-Southern
electric railway line was decided upon,
the elementary course was to take pre-

cautions against all risk of caving in,

by avoiding contact with the old quar-
ries. Their location is perfectly deter-

mined, but their depth is only known in

a very insufficient manner ; so, the engi-

neers who undertook this work were

obliged from the very start, to sink
the level of the profile and proceed to a
new laying out, in order to pass com-
pletely under the quarries.

The tunnel begins to cross the hill at

the station of Pigalle square ; from there
it follows the passage of the Elysee-
Beaux-Arts, crosses Abbesses Square,
from which point it enters the danger-
ous zone, to come out at Feuchere
Street.

Leaving the Pigalle station, the line

makes its way under the narrow pas-
sage of the Elysee-Beaux-Arts, bordered
by constructions more or less firm

on their foundations. In many places
it was necessary to brace these primi-
tive works of substructure buried in the
rubble work. The piers are blocked up
by masonry under the foundations of
the houses, assuring to these latter an
absolutely solid foundation. In order to

effect this work they could not think of
employing the regular procedure, which
consists in digging an axial gallery,

making the vault excavations, executing
the masonry of this vault by successive
rings and finally constructing the under-
pinning piers. Instead there were exca-
vated two galleries of piers and these
were built up by fractions as fast as the
gallery advanced. As soon as one sec-

tion was walled up they proceeded to
the removing of the earth and to the
masonry of the vault along the length
of the masonry pier ; there was thus con-
stituted a ring comprising the piers and
the vault, from which they passed on
to the following ring.

During this construction care was
taken to leave within the vault, from
place to place, holes intended to receive
injections of cement, so as to consoli-
date the surrounding earth.

Under the Place des Abbesses there
are large quarries filled up with a great
mass, and then with a second mass of
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TUNNEL AND RAILWAY STATION UNDER MONTMARTRE HILL

gypsum on top, all particularly danger-

ous. The least disturbance of the base

of these lands would cause an extended

disturbance throughout the whole

ground lying above, and would lead to

the fall of the buildings situated on these

lands. It was therefore important to

avoid, at any cost, contact with these
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dangerous lands, during the work ; and
it was for this reason that the level of

the bore was lowered.

The station of the Abbesses presents

this particular feature of being, a clear

span without piers. The vault rests, in

fact, upon two low abutments. The
illustration on the preceding page indi-

cates the layout of this novel under-

ground station.

The car rails are no feet below the

surface of the street and the approaches

had to be considered. As it was impos-

sible to require the passengers to leave

the underground station by stairways,

it was decided to build an elevator shaft

flanked by another shaft reserved for

an emergency stairway, access to which

will constantly be kept free. It would
have been possible to place both the

elevators and the stairway in a single

shaft, but the engineers preferred to con-

struct two neighboring shafts, each for

its own special purpose, and with ways
of access permitting passage from one

to the other at will. At the upper land-

ing, some 20 feet below the surface, the

elevators discharge the passeng-ers into

the exit galleries which serve at the

same time for the entrance, and which
contain the ticket offices.

The construction of the shafts pre-

ceded that of the underground passage

itself, and during the work they were
utilized for the removal of the debris

and for the entrance of the construction

materials. Their mass is imposing. They
recall the famous elliptical caissons of

Place Saint Michel and of La Cite, the

metallic carcass of which presented it-

self for so long a time as an object of

curiosity to the passerby.

The works under Montmartre have
necessitated the establishment of two
plants only, one at each station, each
being served by a special electrical ma-
chinery equipment, and leaving suffi-

cient space for the circulation, which has

never been hindered by their presence.

—

Translated from La Nature, Paris, by
Annette E. Crocker.

Measuring Holes by Electricity

A new device for measuring the

diameter of holes by electricity has re-

cently been contrived by a mechanical
engineer. A factory dealing with per-

forated metal sheets for flour mills has
acquired the rights to this invention,

L'^p^V •IT}.5? ii C C

HOLE MEASUEING DEVICE

which enables it to match readily sam-
ples brought in by customers.

A tapering needle, which is pushed
into one of the perforations as far as it

will go, carries a brush which passes a

series of electric contact pieces. The
latter are connected to a set of solenoids,

and when the circuit is closed by press-

ing a button, one of these solenoids op-
erates to uncover a dial indicating the

correct size of the hole.

Shadow Pictures of Cable
Messages

One of the most ingenious devices

ever employed to record cable messages
is that of French invention.

A fine wire is stretched verticallv be-

tween the poles of a powerful electro-

magnet, and the currents from the cable

passing through the wire cause it to be
deflected, according to their direction, at

one time to the north and at another to

the south pole of the magnet.

The shadow of the wire, projected
across a narrow slit, falls as a black spot
upon a strip of photographic paper that

is caused to travel at a fixed rate.
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When a message has been received the

photographic trace of the moving

shadow is automatically developed and

becomes, as it were, the handwriting of

the instrument, to be read when desired.

It is said that a speed of 70 words a

minute has been attained.

Resuscitation Commission
Organized

Raven's Nest of Telephone Wire

The silly ravens of a certain district of

Mexico where wood is scarce and trees

are miles apart, have solved their nesting

problem at the expense of the telephone

Some months ago Past President W.
W. Freeman of the National Electric

Light Association undertook the or-

ganization of a commission to study and

report definitely upon the best methods

to be employed in resuscitation from

electric shock. He brought together

representatives of the various engineer-

ing societies and of government depart-

ments to consider the matter, and after

full discussion, it was determined to

RAVEN'S NEST OF IRON WIRE "COLLECTED" IN MEXICO

company. The accompanying illustra-

tion, reproduced by courtesy of the

Mountain States Monitor, shows a nest

brought in by Mr. Gooding, chief electri-

cian in charge of toll lines between Naco

and Cananea, Mexico.

This raven's nest consisted of 255 pieces

of rusty iron wire, 30 tie wires and 81

large twigs covered with a mat of cow

hair. It was only one of numerous nests

which had been built on the roofs of

poles carrying two-pin cross arms, as a

result of which short-circuits were fre-

quently reported on the toll line.

leave the formation of the commission

to the American Medical Association.

The personnel of the commission has

now been announced and is as follows

:

Dr. W. B. Cannon, chairman, Depart-

ment of Physiology, Harvard Medical

School, Boston, Mass.

Nominated by the American Medical

Association: Dr. Yandell Henderson,

Department of Physiology, Yale Uni-

versity, New Haven, Conn. ; Dr. George

W. Crile, 214 Osborn Building, Cleve-

land, Ohio; Dr. S. J. Meltzer, Rocke-

feller Institute, New York City, N. Y.
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Nominated by the National Electric

Light Association: Dr. Edward A.

Spitzka, Professor of Anatomy, Jeffer-

son Medical College, Philadelphia, Pa.

;

Mr. W. C. L. Eglin, Philadelphia Elec-

tric Company, Philadelphia, Pa.

Nominated by the American Institute

of Electrical Engineers: Prof. Elihu

Thomson, ex-President of the American

Institute of Electrical Engineers, Lynn,

Mass.; Dr. Arthur E. Kennelly, Har-

vard University, Cambridge, Mass. ; Mr.

W. D. Weaver, secretary, editor Elec-

trical World, 239 West 39th St., New
York City.

The commission has already taken up

its work.

It mav be stated that the National

Electric Light Association is to meet all

the expenses incurred in this investiga-

tion, and enjoys the fullest cooperation

of the National Bureau of Standards,

which has volunteered to undertake the

distribution of the findings to the general

public when the commission has finished

its work. There is a possibility that

the study may take on an international

character before the end is reached.

Apparatus for Artificial

Respiration

A device for the application of the

Sylvester method of resuscitation has

been placed on the market in Europe.

It performs, mechanically, the operations

of artificial respiration. With it one per-

son can do all the work and at the same
time give attention to the tongue, which
must be drawn out during the manipu-
lation.

The injured person is placed on a

board, which is raised a little at the

head end, and the arms are strapped to

the levers, the latter being made of ordi-

nary pipe. Across the chest a broad
pad is placed, which serves to compress
the chest and is connected with and op-

erated by the levers. Wires running
from the end of the levers through small

pulleys are connected to the pad by
hooks. Several holes at each end of the

pad allow for adjustment.

Referring to illustrations, it will be

seen that the operator is holding out the

tongue with one hand and operating the

levers with the. other. In the first posi-

tion the chest of the injured person is

expanded to its fullest extent, no pres-

APPARATUS FOR ARTIFICIAL RESPIRATION

sure being exerted by the pad. In rais-

ing the levers the chest is compressed
partly by the movement of the arms of

the patient, but more by the pressure of
the pad, which is pulled down by the

wirese The uniform movement obtained
in moving the lever up and down is

stated to have a more beneficial effect

than manual operation.

In 1904 there were only four electric

furnaces used in Europe in preparing
steel for castings. There are now over
400.
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Propeller Speed Indicator

The voltage or electrical pressure de-

veloped by a dynamo bears a certain

fixed relation to its speed—the faster it

turns the higher the voltage. This prin-

ciple has been employed

in the design of the Hop-

kins propeller speed in-

dicator for aeroplanes.

A little dynamo or mag-

neto is belted to the pro-

peller shaft. For every

speed a given voltage is

developed by the mag-

neto. This voltage is reg-

istered by a voltmeter

mounted immediately

under the eye of the avi-

ator. The scale of the

voltmeter is, however,

calibrated to read in rev-

olutions per minute in-

stead of volts. The read-

ings can easily be taken

without distracting the

attention from the management of the

machine.

If one coulomb of electricity is accum-

ulated on a very small insulated sphere

and another coulomb is placed on a like

sphere one inch distant, the force of re-

pulsion between the two small spheres

would be 1,600,000,000 tons.

A Startling Calculation

There are two kinds of electricity

—

electro-static and electro-magnetic. The

first is electricity at rest, while the second

is electricity in motion. It has been quite

conclusively shown that electro-magnetic

electricity—or in plainer words, an elec-

tric current—consists of many minute

electro-static charges moving at a high

velocity.

An electro-magnetic unit of electricity

—or a coulomb—is that quantity of elec-

tricity which passes through a conductor

when a current of one ampere flows for

one second. This amount of electricity

will flow from an ordinary dry battery

if it is short circuited a very small frac-

tion of a second, or it is equal to the

amount of electricity which passes

through an ordinary electric incandes-

cent lamp in a second or two.

PROPELLER SPEED INDICATOR EOR AEROPLANES

It seems incredible that the electricity

which flows from an ordinary dry battery

in a small part of a second if divided and

placed on two small spheres one inch

apart would produce a force sufficient to

lift the combined weight of all the battle

ships in the world

!

Why can't we do it? We can if we
are willing to do the great amount of

work necessary to place the two cou-

lombs on the two spheres. Even though

two coulombs of electricity are insignifi-

cant and easily obtained from an ordi-

nary dry cell, in order to place this small

amount of electricity on the two small

spheres it is calculated that the total

power of Niagara falls would be utilized

for many days.

When trimming a flame arc lamp with

carbons containing metallic cores, care

should be taken that the wires in the

carbons are placed on the side away from

the arc as otherwise the arc will operate

badly and flicker.



Bluminalions

st.pJmcks
cathedral

There was no blinding flash as the

darkness of a winter's evening was dis-

pelled by a wonderful pillar of fire. First

two crosses, high above the street, shown
faintly against a black sky, and as they
slowly reached their full brilliance, the

lamps on the Cathedral began to glow
dimly, then with increasing power as

more and more current was supplied

them. Finally the whole mass of light

shed its brilliant rays far up and down
the avenue. Such was the illumination

of St. Patrick's Catheral in New York
on the first night of the celebration of
Cardinal Farley's homecoming.
Every detail of the beautiful Gothic

architecture, the tips of the twin spires,

the pinnacles, each buttress, each win-
dow, the doors and the straight lines

seemed gradually to grow out of the
darkness and finally to burst into all the
beauty of fire.

Full five minutes elapsed before this

wonderful transformation was wrought.
It was a scene the like of which had
never been witnessed in New York, and
only once before in the history of out-
door illumination. At the Pan-Ameri-
can Exposition in Buffalo, the lights were
thus turned on in the fair grounds every
evening, but never since has this spectac-
ular method of lighting been attempted.
So effective was it, on the first night

of the celebration and so much impressed
were the visiting thousands, that it

seemed unjust not to have the spectacle
repeated. For this reason, it was deter-
mined that beginning with the second
night of the celebration the Cathedral
should be darkened shortly before eight,
nine and ten o'clock each evening. Then
at the stroke of the hour, the lights were
to be gradually turned on until the whole
edifice blazed once more. This plan was
followed each evening from January 18
to 25.

This effect was controlled from the
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sub-station of the New York Edison

Company at 53rd street and Sixth avenue

about a quarter of a mile away. Nine

lines of low tension feeders were laid

especially to connect the Cathedral and

the sub-station. More than twenty

miles of wire were used in stringing the

forty thousand lamps, and 221 switches,

distributed over the edifice, controlled the

various circuits.
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Each hour the switches were thrown
in, closing all the circuits, and word was
sent to the sub-station to send the cur-

rent along the dead cables. Slowly, as

the big rotary converter got under way
the life came over the lines, and dimly
the light began to glow in the bulbs.

Steadily the big machine gathered speed,

and gradually the illumination became
stronger till at last, after five or more
minutes the lights shown with all their

power. Four times each evening this

was repeated ; then finally at eleven

o'clock the Cathedral faded into the

blackness of night.

To realize what a wonderful sight was
presented by the Cathedral, it should be
remembered that never before, in this

country, had so many lights been placed

on a single building. During the Hud-
son-Fulton celebration, the Queensbor-
ough Bridge, the longest span over the

East River, required only fifteen thousand
lamps to outline the massive arches and
towers.

To place the lamps upon St. Patrick's

Catheral, required the services of nearly

a hundred electricians, all experts in out-

door work, and a dozen of them the

country's most famous steeple-jacks.

The lighting scheme was planned by
Charles R. Lamb and H. P. Poole, eccle-

siastical architects in consultation with
the officials of the New York Edison
Company.

The men on the outside work encoun-
tered many difficulties. During the first

week the biting cold compelled them to

stop work and several days were lost.

Snow storms, followed by rain, which
left the spires and the roof of the Cathe-
dral coated with ice made the task dou-
bly hazardous, but it was decided to push
the work regardless of difficulties. The
force of men was increased, electric

heating pads were supplied, plenty of
coffee and beef stew was provided and
the job was tackled, the men working in

relays. Night work was necessary, and
was made possible by the aid of search

lights.

The heating pads were an innovation
and won the highest praise of the steeple-
jacks. Strapped under coats, by means
of the flexible cord attachment the
pads were connected with the lamp sock-
ets on whatever part of the church the
men were working. To protect their
feet, the men encased them in thick rolls

of burlap, and the fingers which stiffened
quickly in the cold were soon warmed
when placed under the coats on the pads.
During the nights the Cathedral was
illuminated, a gang of twenty-five men
did picket duty on the roof watching to
repair any damage that might be done.

Electrifying Philippine Sugar
Mills

Since the passage of legislation grant-
ing free trade between this country and
the Philippines, the sugar industry which
has been dormant since our occupation,
and which never was developed along
modern lines, is growing with rapid
strides. Big American companies, own-
ing vast estates, are putting up large
mills throughout the entire archipelago.

Eventually, one of these plants will

have a daily capacity of 2,000 tons of
cane. At present there are twelve crush-
ers and centrifugal drying machines, and
the main power plant is run by steam gen-
erated from the bagasse, or fibrous refuse
of cane stalks after the juice is extracted.

All the auxiliary power in the big mill is

furnished by electricity generated by this

same steam plant. Current is applied to
the drying machines, the cane carrier,

and the circulating pumps. In time the
steam railroad making a network over
the plantation, and the line running from
the estate to the sea shore, eleven miles
distant, may be electrified.

There are few towns or communities
in the jungles of the outlying provinces
which can boast of electric lights and ice

plants, but the mill employees, number-
ing nearly a thousand souls, are to have
these advantages. The quarters of the
Filipino laborers, in the shape of small
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THE TYPE OF SUGAR MILL NOW GOING UP IN ALL PARTS OF THE PHILIPPINES

pine bungalows, are being lighted with

electricity, as are the more pretentious

dwellings for the mill management.

Before American occupation there

were very few steam sugar mills in the

islands, if there were any at all. Cer-

tainly no one dreamed then that in ten

years huge plants such as this, employing

hundreds of men, would go up within a

decade, and the homes of the workmen

be lighted with the electric light.

Franklin, George III. and Light-

ning Rods

Benjamin Franklin, George the Third,

and lightning rods seem an incongruous

combination, but there is a well authen-

ticated incident that places them in an

amusing light.

As is well known, several years pre-

vious to the Revolution, Doctor Franklin

was the London agent of Massachusetts.

While hostile to the measures of the

King's ministers, he was opposed to a

separation of the colonies from England.

For a long time he tried to persuade

the King to govern his American prov-

inces through their local legislatures, as

he governed Great Britain through the

Parliament.

But " Farmer George," as his subjects

called him, from his love of farming,

though mentally weak, was very obsti-

nate, and had conceived a strong preju-

dice against Franklin. He looked upon

him as an able but dangerous man, and

therefore refused to listen to advice

which, if heeded, might have postponed

the independence of America.

So strong was the royal prejudice

against the man who was trying to save

her colonies to England, that it extended

to the lightning rods that Franklin had

introduced.

Franklin's rods were pointed at the

ends that rose above the house-tops. But

one, Wilson, introduced rods with blunt

conductors, which he asserted were bet-

ter than pointed ones. The political op-

oonents of Franklin favored Wilson's

conductors, and so the King, thinking

Franklin had a pecuniary interest in his

invention, ordered the pointed rods to

be removed from Buckingham Palace

and blunt ones to be substituted.

The day after the change was made

the following prophetic epigram ap-

peared in a London newspaper

:

"While you, great George, for knowl-

ledge hunt,

And sharp conductors change for

blunt,

The nation's out of joint

;

Franklin a wiser scheme pursues,

And all your thunder heedless views,

By sticking to the poinl.
r



Uncle Sam to Sell Electricity
By WALDON FAWCETT

The United States government is

going into the business of supplying elec-

tric light and power to private interests,

and what is more, it is planning to enter
upon the enterprise on quite an exten-
sive scale. Indeed, strictly speaking, this

interesting innovation in federal pro-
cedure is not all in the future, since

Uncle Sam has already assumed in a
modest way the role of purveyor of the
magic current. However, the develop-
ment thus far can be accounted no more
than a beginning compared with the ex-

of the great engineering works of the

United States Reclamation Service.

This interesting branch of the Interior

Department is carrying on or has pro-
jected in various parts of the West a

number of stupendous projects for irri-

gating vast areas of land that would
otherwise be valueless for agricultural

purposes. The basis of every one of

these schemes for conserving the rainfall

is found in water control, as, for in-

stance, by the erection of great dams and
the creation of storage reservoirs. It
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POWER HOUSE ON THE STRAWBERRY VALLEY PROJECT IN UTAH

tensive plans that are in prospect. The
electricity which is to be offered in the
open market at most favorable prices is

a "by-product," if so it may be termed,

goes without saying that such control of
water power has pointed the way for the
incidental development of electricity and
the thrifty government engineers have
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seized every such opportunity. Indeed,

they have been virtually compelled to do

so, for these great irrigating works are

almost without exception planned for re-

mote localities or desert tracts where

there were no existing power stations,

electricty thus provided that Uncle Sam

is planning to sell. Indeed, if the de-

mand justifies it the generating plants at

the various water power projects will be

enlarged to meet this commercial de-

mand. Not only will the government de-

THE FAMOUS ROOSEVELT DAM, SHOWING ALSO THE POWER HOUSE. TRANSFORMER HOUSE AND

TRANSMISSION LINE COMPLETED

and the federal engineers had no choice

but to generate electricity for convey-

ing their material and all other power

purposes, and incidentally for lighting

the buildings in the camps or towns

which came into existence as a result of

such an undertaking.

There will always be need for a consid-

erable amount of electric power in the

operation of completed irrigating works,

particularly in connection with the ma-

nipulation of the gates and other control

devices of the huge dams, but such re-

quirements will by no means exhaust^ the

electrical power resources of the various

governmental plants, and it is the surplus

rive a tidy revenue from this sale of elec-

trical power but, more important yet, the

provision of ample current at a reason-

able price will, by affording home com-

forts and ample energy for industrial and

other work, tend to attract to the newly-

irrigated areas the numbers and class of

settlers without whose presence Uncle

Sam cannot realize his ambitions for re-

claiming the deserts.

There will be no hard and fast rules in

disposing of the current from these wide-

ly separated power stations, but in so far

as possible there will be a disinclination

to sell power to individuals and extreme

care will likewise be exercised to guard
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against anything savoring of a monopoly
or preferred privileges in the marketing
of the power. The object of the govern-
ment officials in not selling power to in-

dividuals is merely to relieve the govern-
ment of the detail that would be insepar-

able from the maintenance of direct rela-

tions with thousands or tens of thousands
of private consumers of power or light-

ing current. To get around this Uncle
Sam will, whenever possible, sell the
power to municipalities or to associations

of power users.

The Federal authorities feel that the
natural market for their electricity in

bulk (if the use of that term may be per-
mitted) should be found in the munici-
palities near the respective projects, these

municipalities, in turn, selling the current
to manufacturers or other power users,

householders, etc., and even to electric

railway companies, after reserving, of
course, such current as would be needed
or standard municipal requirements such
as street lighting. That there will be no
difficulty in supplying this electric power
to the public through the medium of
municipalities as middlemen is evident

ALONG THE TRANSMISSION LINE. JUST BELOW
THE ROOSEVELT DAM

PUMPING WATER FROM WELLS—POWER FROM
THE ROOSEVELT DAM, 70 MILES AWAY

from the fact that progressive towns have
already been established or will be estab-
lished in the immediate vicinity of each
of the big public works of the Reclama-
tion Service. Furthermore, there are no
serious obstacles to the transmission of
the current considerable distances, so that
it is the expectation that ultimately each
of these big irrigating works may be fur-
nishing electricity for anywhere from
three to a dozen towns.

However, none of the farmers, fruit
growers, dairymen, etc., located on the
newly irrigated areas will be deprived of
the use of governmental electricity mere-
ly because he does not happen to be lo-
cated convenient to some municipality
that has the current for sale. Rather
than that any such contingency should
arise the Reclamation Service would
probably arrange to sell electricity direct
to the tillers of the soil. But in each
rural sphere as well as at the town sites

there is ready to hand an admirable
agency for marketing the electricity. The
medium available is the water users' as-
sociation which is found in every irri-

gated district— a sort of co-operative
organization made up of the farmers and
others who purchase water rights for the
respective tracts of land they have under
cultivation. Such an institution, with its

facilities for making an equitable adjust-
ment between consumers, with common
respect for the rights of all, is, to be sure,
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MINIDOKA POWER PLANT IN IDAHO

an ideal vehicle for retailing the elec-

tricity generated by the harnessed water.

The all-important question of the rates

to be charged for Uncle Sam's electric

product has not yet been determined. The

whole proposition is so new that a def-

inite policy has not been determined upon

and such electricity as the government is

already supplying to outsiders is being

sold at what may be termed tentative

rates. However, the charge will in even-

instance be as moderate as is consistent

with conditions., and we may expect to

see the farmer of the future in our re-

claimed desert employing electricity not

onlv to light his farm buildings and pump

water but to milk the cows, churn the

butter, operate feed cutters and other

farm machinery, and perform most of the

" chores " on the place while his wife may

enjoy the aid of all those electrical cook-

ing utensils and other apparatus which

are the boon of feminine residents of the

most luxurious city apartments and

hotels. -

A foretaste of the ingenious use of

small electric power units under such

conditions may be seen today on the

Sacaton Indian Reservation in the

Southwest. Here we find small electric

pumping stations in operation pumping

the water from wells. The wells in this

territory are comparatively shallow,

having 'a depth of say 60 feet, and the

flow must needs be stimulated by arti-

ficial means. Accordingly., electric cur-

rent is brought from the great Roose-

velt dam. 70 miles away, and is em-

ployed most effectively to pump the

water. The distance the current is trans-

mitted not less than the novel employ-

ment convey a hint as to the almost

limitless possibilities of the future in

this rejuvenated region.

The famous Roosevelt dam. by the

way, constitutes a monument to govern-

mental daring and resource in the devel-

opment and use of electric power. Dur-

ing all the years the dam was under con-

struction electric power was used to

operate the cement mill and perform

other tasks. At the outset the machin-

ery for generating current equivalent to

1.300 horsepower was installed in a cave

in the canyon, but later was removed to

a permanent power house, which will

have an aggregate capacity of 6.100

horsepower. A main power transmis-

sion line extends from the power house

at Roosevelt, a distance of J? miles to

Phoenix. Ariz. This line consists of

two circuits of three wires each and car-

ries current at 45.000 volts. The con-

struction of this transmission line pre-

sented its own problems to the engi-

neers and after the line was completed

and put in operation yet other difficul-

ties appeared, the most novel and most

perplexing of which has only just been

solved.

INTERIOR VIEW OE THE MINIDOKA POWER PLANT
IN IDAHO
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It was found that eagles, buzzards,
and other large birds, flying over the

desert, made a practice of alighting on
the wires of the transmission line. When
the birds perched at points between the

towers or poles there was little danger
that trouble would result, but they
seemed to have a penchant for alighting

on the wires at the poles and under such
circumstances with two birds on adja-
cent wires flapping their wings there
was every probability that the out-

stretched wings would come in contact,

forming a circuit, killing the birds and
incidentally playing havoc at the trans-

former house. This happened so fre-

quently that the operation of the line

was well-nigh demoralized. The engi-

neers puzzled their brains for a remedy,
and only lately have they installed with
entire success a new type of " bird

guard ' consisting of projecting wires
with upturned points which prevent the

birds from alighting in the old-time fav-

orite roosting places.

A model power house, as a source of
widely utilized electrical energy has been
completed for the government at the
Minidoka Dam in Idaho. This power
house is a reinforced concrete structure

and consists of a turbine floor, a gener-
ator floor and galleries. The turbine
floor, 26% feet above the bottom of the
tailrace, is supported by a series of
arches between foundation walls, and
between these foundation walls are
spaces through which the draft tubes
discharge.

Uncle Sam has in the vicinity of Gar-
den City, Kansas, something of a novel-
ty in the form of an electric power
house where oil fuel is used. As orig-
inally installed, the equipment of this

station consisted of steam turbines with
coal for fuel, but latterly patent fur-

naces for the use of oil as fuel were in-

stalled under the boilers and a 55,000
gallon concrete oil storage tank was con-
structed. The change in fuel, be it re-

lated, has already resulted in a marked
saving in the cost of operation. On the

other hand Uncle Sam owns and oper-
ates his own coal mine as a source of
fuel supply for the electric power plant
which he has provided near Williston,
N. D. Anywhere from 5,000 to 7,000
tons of coal per year will be mined for
the use of this self-sufficient power
plant. At what is known as the Straw-
berry Valley project in the State of
Utah there is seen a condition which is

not unusual in the case of the great pub-
lic works undertaken by the Reclama-
tion Service. Here the government built

a 1,200 horsepower plant primarily for
the purpose of furnishing power for
construction purposes on the project and
much of the energy generated is yet re-

quired for such purpose. However,
upon the completion of the construction
work, almost all the power that is devel-
oped will be available for lighting and
other purposes in the several towns of
the district and* for pumping water to
the agricultural lands lying above the
gravity canals.

This represents the situation in many
places. Uncle Sam, when his reclama-
tion work is completed, will have at

hand facilities for providing a liberal

supply of commercial current and the
water power will be available for gener-
ating a yet greater aggregate of elec-

trical energy if the popular demand
justifies the extension.

To Heat City by Electricity

The board of directors of the electric

light plant of Stavanger, Norwav, has
asked the city council for permission to
make contracts to electrically heat dwell-
ings and business houses of the city up
to a consumption of 100 horsepower.
The price suggested for current thus
used is $6.70 per horsepower (746 watts)
per year. The matter of heating the city
and government buildings in this man-
ner is also under consideration. Stav-
anger has a population of 38,000, and
water-power facilities to furnish 25,000
horsepower for electrical purposes.

"
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Our Coast and Harbor Defenses

By a special act of Congress, the sum

of $4,500 was appropriated for the con-

struction of a working model electrically

operated, that would show the system of

United States harbor defense by land

batteries and submarine mines. In the

accompanying picture are shown the

shore batteries, built of reinforced con-

of the submarines, a very spectacular

thing happens. The mine Hashes up un-

der the water, the vessel rocks and lists

to port, her stacks, masts, hatches, and

other above-deck equipment collapses,

giving all the appearance of a ship

being blown up. All of this is contrived

through the aid of electric motors.

This model has been on exhibition but

twice since it was constructed, the first

MODEL OF COAST AND HARBOR DEFENSE

crete, equipped with the long range,

twelve and fourteen inch guns, and be-

low on the water's edge are the sec-

ondary or mortar batteries with pow-

erful searchlights that sweep the har-

bor in all directions.

The little engine shown in the picture

buzzes around at lightning speed, fur-

nishing the electric power to elevate and

lower the immense guns, which majes-

tically rise, pivot round, sweep the hori-

zon in an arc of 60 degrees, and after

firing, gracefully lower themselves be-

hind the shellproof parapet for reload-

ing.

The defense by the use of submarine

mines is shown in the tank which is sev-

enteen feet long, has two sides of plate

glass, and is filled with water. Through

the glass are plainly visible 23 miniature

submarine mines. Riding on the water

is a fully equipped model battleship.

The battleship is connected to a trol-

ley wire, and is propelled across the tank,

and when it comes in contact with one

time at the Seattle Exposition, and again

last October at the Electrical Show in

New York Citv.

Ingenious Electrical Music
On account of the great competition in

the moving picture theatre business, the

managers of these electrical playhouses

are always trying to devise new attrac-

tions to draw the crowd to their own
particular houses, and many and varied

are the ideas thus produced.

An ambitious young manager of one

of the leading moving picture theatres

in Norfolk, Ya., has hit upon a novel

idea for producing music by electricity

which has greatly surprised and pleased

the audiences.

The pianist and drummer start in to

play "Dill Pickles" or some other lively

selection and, having played it over once,

they start in to play it again, when lo,

they are joined by a third instrument,

which is not in one particular place, but

seems to be all over the house. As the
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to the musical note "C"
would be on one board,

while "C sharp" would
be on the opposite board.

"D" would be on still

another board and so on.

When a lively piece was
played the effect was be-

wildering, to say the

least.

INGENIOUS ELECTRICAL MUSIC

quick notes of the piano ring out, these
mysterious bells, for bells they are, peal
forth their sweet notes in perfect time
and tune with the piano, first one note
near the stage on the right hand side of
the house and the next note from the left

hand side at the rear of the house, and
so on.

Here is how this "stunt" is accom-
plished

: The manager procured 25 gongs,
which were tuned to the musical scale,

concert pitch. Then he bought 25 ordi-
nary iron box electric bells and sawed
the gongs off of these and wired them
up so as to make them single stroke in-

stead of vibrating. Next he put two
boards on the wall on each side of the
house, one board about ten feet from
the stage, the other one at about an
equal distance from the rear of the the-
atre. On these boards he mounted the
gongs, three boards having six gongs
each and the remaining board having
seven.

After putting one of the electric bell

tappers in close proximity to each one
of the gongs, he put a series of contacts
in the piano directly under the keys, and
wired them up so that when the center
pedal of the piano was pressed with the
foot, it threw in a knife switch. Then
when the keys of the piano were pressed,
the gongs tuned to the same musical
pitch would ring out. The gong tuned

After covering these

boards up with some or-

namental woodwork to

hide the bells, he
mounted an electric fan

and light on this wood-
work and the device was complete. For
current he uses dry cells.

Fanning Away the Frost

To the long list of methods already
in use for protecting orchards and vine-

yards against frost, a new one has re-

cently been discovered, according to the

Progressive Agricoli et Viticole, which
explains that frosts are not feared when
the wind blows, and suggests the crea-

tion of an artificial wind by the installa-

tion of electric fans among the plants

to be protected. It is considered that

this plan is applicable chiefly to vine-

yards and possibly to orchards.

A New Insulation

A London chemist is reported to have
found in a certain sea weed a composition
possessing high electric insulating qual-
ities. The substance is waterproof and
fireproof and is unaffected by acids and
oils. It has already been suggested as
an insulation for deep sea cables and the
term "Seagumite" has been applied to it.

Electricity at a King's Funeral

At the funeral of the late King of
Siam recently, the illumination effect

was produced by means of Osram lamps,
representing in the aggregate more than
100,000 candlepower.
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Vapor Diffusing Device

The suggestion that perfume be

wafted over the audience in a theatre

has been carried out crudely by means

of a large atomizer in the hands of an

usher.

An apparatus for doing this automati-

cally when attached to an electric fan

VAPOR DIFFUSING DEVICE

and for diffusing the vapor of any fluid

is the subject of a patent issued to Harry

W. Forbes and Frederick Linick, Chi-

cago, Illinois.

The device attached to the fan consists

of a reservoir for the fluid over a per-

forated receptacle containing an ab-

sorbent material. Attached to a valve

stem under the reservoir is a wing

against which some of the air from the

fan is directed. This crowds the wing

over and opens the valve permitting the

gradual escape of the fluid into the re-

ceptacle below there to be blown away.

When the fan stops a spring brings the

wing to an upright position and closes

the valve.

Disinfecting Books

Every public library faces the problem

of disinfecting its books so as to prevent

the spreading of contagious diseases and

in some localities this has become quite a

serious problem. A Mississippi man has

a novel solution for it. He places the

APPARATUS FOR DISINFECTING BOOKS

books on a revolving rack against which

small electric blowers are forcing jets of

air. The breeze not only rotates the

whole rack, but also spreads out and flut-

ters the leaves so that the air can readily

pervade them. By dropping some disin-

fectant into the chamber from which the

blowers get their supply of air, this is

finely distributed through the books,
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New Idea for Hair Drier Electrically Heated Gloves

A device in which heat is applied to

the hair in the form of radiant energy in

connection with an electric hair drier is

ELECTRIC LAMP HAIR DRIER

covered by a recent patent issued to

Henry J. Manger, Schenectady, New
York.

The source of radiant heat

is an incandescent lamp within

a reflector which concentrates

the lamp rays upon the hair,

the lamp receiving its current

through a pair of conductors

passing up through the handle
of the device.

An outside casing directs the

air upon the hair at the point

where it is heated by the rays

of the lamp. The only heat
taken up by the air is acquired
from passing over the lamp, but
it is sufficient. The hair is thus
given an electric light bath and
dried at the same time.

One of the latest ideas in electric heat-

ing utilities is contained in a patent on
an "electrically heated glove" granted to

Arthur L. Carron, Binghamton, New
York.

Aeroplanes, automobiles, motor boats

and other conveyances which are guided
by manually operated steering mech-
anism are usually controlled by suit-

able hand wheels which are necessarily

gripped more or less firmly and con-

stantly by one or both hands so that in

extremely cold atmospheres and particu-

larly when driving at a high rate of

speed, the hands of the operator are

liable to become frozen or numbed to

such an extent as even to lose control of

the machine.

Contacts on the hand wheel and cor-

responding contacts on the fingers of the

glove enable the operator at will to con-

nect the resistance wires in the glove fin-

gers with the electric circuit and receive

the warming effect of the heated wires

in the gloves. One feature of the in-

vention is the freedom of movement of

the hands, the gloves not being con-

nected to any flexible cord or feed wires,

the latter being connected to the contacts

on the steering wheel instead.

ELECTRICALLY HEATED GLOVES
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First Aid Electric Railway Car Pictures by Direct Reflection

An ambulance car to be used in case of

accidents is being operated by the Mil-

waukee Electric Railway and Light Co.

The car is equipped with two leather

couches, a sink, an electric heater for

supplying hot water and warming pads

to take the place of hot water bottles. A
case containing needed appliances for

first aid work are part of the outfit.

Special Light for Sewing

Machines

A lighting fixture of special design for

use on sewing machines, particularly

such as are used in manufacturing shoes,

is here shown.

The fixture is one solid piece and the

heavy brass tube which may be bent into

position about the machine head carries

the wires to the lamp. The Pernel fix-

ture uses a six volt lamp one inch in

diameter, which with the reflector pro-

SEWING MACHINE LIGHT

vides ample light on the work. The
flexible cord from the fixture through

the bench makes it possible to throw

back the head of the machine. The low

voltage is supplied through an alternat-

ing current transformer or by a special

direct current system. By using indi-

vidual lights and protecting the opera-

tor's eyes with the reflector, more and

better work is turned out with less

fatigue than with general lighting onlv.

Much experimenting to find a way to

produce a picture upon a screen from

just a photograph, postcard or book,

without making the usual lantern slide,

has been done and to a certain extent

DIRECT REFLECTION PROJECTOR

these efforts have succeeded. The ac-

companying illustration of the Mcintosh

lantern for this purpose serves to illus-

trate the method used. To the regular

stereopticon, minus the slide holder, is

connected a metal attachment containing

a book or picture holder and proper

lenses. The light from the arc is fo-

cused upon the picture in the holder and

the picture itself, acting as a reflector,

passes the light on through lenses to a

mirror suspended at the proper angle to

reflect the rays upon the screen

The apparatus produces clear pictures

when located about 20 feet from the

screen and displays any colors present on
the postcard or picture in the lantern.



Fighting Static
By E. C. EMERSON

Static electricity, or electricity at rest,

has perhaps more peculiar manifesta-

tions than any other form of this en-

ergy. Its effects have been deeply felt

in textile mills where it has long been

fought by the manufacturers, as one of

the worst external enemies to the pro-

electricity, and in the same way it af-

fects the hairs of fibres in the roving of

yarn causing them seemingly to bear a

grudge against one another and try to

pull away from each other. This results

in giving the yarn a multitude of pro-

jecting fibres, called a beard, instead of

A MODERN CARDING MACHINE. FORMERLY STATIC ELECTRICITY WAS A GREAT NUISANCE IN ITS
OPERATION, SO NOW ANOTHER CHARGE OF ELECTRICITY IS SET TO KILL THE STATIC

duction of good cloth. For making
cloth, whether cotton, woolen, worsted

or silk, the fibres of the raw material are

laid parallel and twisted into a smooth
even thread, or, as it is technically

called, a roving. Of course the more
even this roving is made the better it can

be worked in the weaving process and
the higher the quality of the goods pro-

duced.

Everyone has experienced on certain

frosty mornings the difficulty of brush-

ing his hair down, as it insists on stand-

ing in all directions and even crackles

under the comb. This is due to static

the smooth even surface it should have.

A common method of producing static

electricity is by rubbing a piece of silk

cloth rapidly over a smooth surface after

which it can be made to attract light ob-

jects as if it were a magnet. Now as

the roving passes through the prelim-

inary machines in its manufacture, it is

subject to friction by rubbing, which

has the effect of charging each thread

with static.

The machine directly responsible for

this is the woolen or cotton cord which

prepares the stock into the form of rov-

ing. Both machines possess a large



POPULAR ELECTRICITY 1033

cylinder covered with a clothing of thin

steel wires, points up, like the bristles of

a brush, through which the stock is

pulled by the action of another set of

wire points above the cylinder. The

friction thus given to the fibers is suf-

ficient to charge them and make them un-

manageable.

Up to a few years ago the boss carder

and mill superintendent fought these ef-

fects as best they could by such means

as sprinkling the stock with a solution

of soda ash, borax and water.

Every conceivable method of preven-

tion was employed—the use of vapor

pots, the taking of live steam from cir-

culating pipes, the sprinkling of the floor

as well as the stock, the use of copper

wires in water under the cards, the rais-

ing of the temperature of the room and

the sprinkling of oil—and still only

partial success was attained.

The old adage says, "The hair of

the dog is good for the bite." Accord-

ing to this teaching an electrical device

has been invented which has proven a

success. The accompanying cut shows

it mounted on a woolen card which is

especially subject to electrical disturb-

ances of the yarn since just before being

wound on beams the finished yarn passes

through two sets of rubber covered rolls

which are vibrated back and forth to roll

up the roving. The motion is much the

same as rolling up plug pipe tobacco be-

tween the palms. There are two sets of

threads leaving the rubber rolls to be

wound on two beams, one above, the

other below, there being 30 threads

or "ends" to each beam. The problem

is now to remove the electric charge

from this roving.

Simplicity is the keynote of the de-

vice. It consists of a small motor-gen-

erator set which takes the direct current

from the lighting circuit and transforms

it into alternating current. If alternat-

ing current of the proper characteristics

be available the motor-generator set may

of course be omitted.

The current is transmitted to two in-

ductor bars extending across the width

of the card about three inches above the

moving threads of wool. The bars are

only i
l/2 inches in diameter and are

fastened to the frame of the card by

light iron brackets. One terminal of the

transformer goes to the upper bar, being

carried by a thoroughly insulated wire

and is fastened to a composition binding

post, then to a similar binding post on the

lower bar. The other transformer term-

inal is led away and grounded to the

iron water pipes or some other conven-

ient ground.

Each inductor bar has a wire extend-

ing through its interior connected to 42

fine wire points on the under side, which

are spaced by means of small porcelain

blocks. These points carry the electric

charge brought, through the transform-

er, from the motor-generator set and

lighting line.

The principle of its operation is that

a static charge spontaneously selects

from a neighboring charge the kind and

quantity to exactly neutralize itself. The

hostile charge on the wool may be of

a positive or negative nature. It makes

no difference for the alternating charge

on the inductor points has both kinds to

select from. The choice is as unwaver-

ing as Nature's law and the result is per-

fect neutralization. This device is an

active and direct one, the charge on the

wool being killed by the charge gener-

ated on the inductor points.

Tests have shown that the wool is

completely neutralized and remains so on

the beam. The method is safe since the

transformer does not give a current of

more than a few thousandths of an am-

pere, so that it is safe to touch any part

of the apparatus, even the active points

underneath the bar. The division of the

charge seems to be so complete that it

will not even set fire to gasoline vapor.

This device is in use by a constantly

increasing number of woolen, worsted,

cotton, silk and paper mills, since it is of

equal advantage wherever frictional

electricity is encountered.
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Cleans 6,500 Bottles an Hour

In the present day the popularity of

bottled beverages and the system of re-

turning empty bottles to the manufac-
turer have made necessary the use of
machines which are apparently almost

the old labels are removed; the bottles

are then soaked ten minutes in 2]/2 per
cent caustic soda solution and then filled

seven times with a fresh charge of the
solution under pressure. The bottoms
of the bottles are brushed on the outside
after they leave the soaker and are

ELECTRICALLY OPERATED BOTTLE WASHING MACHINE

human for cleaning large numbers of

bottles in a short time.

The illustration is of one of these ma-
chines operated by electric motors. The
bottles are handled only when they are

put into the crates, which the conveyor
carries to the "soaker," and when they
are removed from the crates after hav-
ing been cleaned and made ready to be
filled.

Some of the operations, which the

"New Eick" bottle cleaning system per-

forms automatically upon the bottles

after they are placed neck down in the

crates to allow any left over liquid to

run out, are as follows

:

The bottles are warmed up on the out-

side with warm water before they enter

the soaker, in order to remove the worst
dirt and to pre-heat them ; in the soaker

rinsed on the outside with a fresh warm
water spray. The inside of the bottles

is brushed twice with two different

brushes and rinsed four times with fresh

water, so that even the slightest trace of
soda is removed. Only three men are

required and the capacity of the system,

according to size, is from 1,400 to 6,500
bottles per hour.

A Powerful Searchlight

What is said to be one of the strongest

searchlights in the world has recently

been placed in service on the roof of the

Bank of International Pensions in Mont-
evideo, Uruguay. The candlepower is

90 million. The light can be seen for

eleven miles, and illuminates every por-
tion of the city.
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Electric Incubator

The electric incubator here described

is heated directly by electric current as

derived from the mains, any compli-

cated accessories being dispensed with.

FIG. 1. ELECTRIC INCUBATOR

In Fig. i, in which the apparatus is

opened, a wire mesh may be seen on the

lid. Back of this, the main radiator is

arranged which takes up the whole of

the lid, and which is worked only as long

as the apparatus is kept closed. As the

heating wires are strung

uniformly throughout

the lid, all eggs are sub-

mitted to the same heat-

ing effect, regardless of

their location in the
drawer. The main heat-

ing body in the lid of the

apparatus is assisted by

auxiliary radiators
placed on the bottom of

the outfit, which are con-

tinually energized even

while the apparatus is

opened.

One of the most difficult features of

artificial poultry breeding is a proper

supply of fresh air. In the electrical in-

cubator, air is supplied from underneath,

the entering fresh air coming in contact

with the eggs after being properly pre-

heated by the special radiators. This

ventilation is controlled by opening to a

variable extent the lateral slides fixed at

the top of the apparatus. It should be

remembered that ventilation plays the

role of maintaining the life of the germ.

Any excess of air, however, will prove

detrimental. In fact the surplus air will

exert a drying action on the contents of

the eggs.

As soon as they are hatched, the chicks

are moved to a compartment in which

they are kept for a period of 24 hours

without food. From this compartment

they are taken to the brooding apparatus,

Fig. 2. This is separated into two por-

tions, one of which serves as a sleeping

chamber, electrically heated, and the

other as a feeding room.

Harbor Police in Touch by
Telephone

Fourteen launches make up the harbor

police squad of New York City. Each

boat is manned by a sergeant and three

policemen, one of the policemen being

an engineer. The launches with their

crews are to be kept in close touch with

headquarters at all hours by having pro-

vided for them along the shore 74 places

where telephone connection may be ef-

FIG, 2. ELECTRICALLY HEATED BROODER

fected, thus enabling the men to report

frequently and to be informed of any

trouble where thev may be needed.
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An Electric Bed Warmer

English homes and hotels are not as
bountifully supplied with steam or fur-

nace heat as they are in this country. In

BED WARMER

consequence of this, a unique electric

bed warmer has been developed by one
of the English electric companies which
is as yet unknown to our markets. It

looks more like a frying pan with a cover
than anything else. As a remedy for
cold feet it is far ahead of the old-fash-
ioned soapstone.

Lighting Microscope Specimens

Instead of clamping a miniature lamp
socket to the table of a microscope, many
users of such instruments prefer to

mount the lamp separately. Then if the

MICROSCOPE LAMP

supporting lamp frame has a suitable

holder for glass plates (as shown at the
back in the illustration), blue glass plates
can be inserted there for dimming the
light.

Air Washer on the "De Luxe
Special"

On the new Santa Fe "De Luxe Spe-
cial," one of the finest fast trains west
of the Mississippi, both the buffet and
dining car are equipped with an air

SHOWING THE CONSTRUCTION OF THE AIR
WASHER

washer designed especially for railway
service. It is electrically operated, and
has a capacity of 90,000 cubic feet of air
per hour, which, assuming 60 passen-
gers, will provide a possible ventilation
of 1,500 cubic feet of air per hour per
passenger. This is more than ample for
the requirements.

The air is drawn through a hood vent
in the quarter deck as shown in the dia-
gram, and goes directly into the air

washer where all dust and cinders are
removed.

The entire washer is packed in ice in
such a manner that the current of air in
passing through the spray of ice water,
produced by a little centrifugal pump, is

not only thoroughly cleansed but is

cooled at the same time.
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Electrical Pillowette

The latest thing in the electric heating

line is the Jupiter pillowette here shown,

designed to take the place of a hot water

bottle. The heating element is completely

sistance of the heating element brings it

to a very high temperature, and a small

quantity of water may be made to boil

in a few minutes. It is adaptable for

heating milk and boiling water for tea,

coffee, poaching eggs, etc. With a spe-

cially constructed receptacle it is also

used as an instrument sterilizer by sur-

eeons and dentists.o

ELECTRICAL PILLOWETTE

surrounded both inside and out by as-

bestos and in addition it has a rubber

casing which insures complete insulation.

Especially, in the case of taking a sweat,

it is impossible for the moisture to pass

beyond the rubber case.

There is on the outside a soft eider-

down slip which is removable, much like

a pillow case, so it may be washed and

always kept fresh and sweet. A cut-

out in the pad automatically cuts off the

current when the heat rises to a point

deemed expedient and automatically con-

nects again when the heat is down to de-

sired degree.

Electric Water Heater

The Insto electric water heater is at-

tached by a cord and plug to any electric

light socket. The heater is then im-

mersed in the liquid to be heated. The

electric current flowing through the re-

Electric Fare Register Device

ELECTRIC WATER HEATER

L. R. Gaw, of Saginaw, Mich., has in-

vented an electric ringing device for

registers on pay-as-you-enter cars which

eliminates the

present com-

plicated foot
levers and the

overhead cord

running
through the
car. The de-

vice may be

attached to any

register on an

electric car,

and consists of

one, t w o or

more push but-

tons beside the

coin and ticket

box at the rear

of the car. As
each passenger

drops his cash

or ticket in the

box the con-

ductor presses the button for cash, tick-

ets or transfers, as the case may be and

it registers in the usual register within

the car, which is in plain view of all

passengers.

The electric hoist has almost com-

pletely superseded other forms of service

in mines, and collieries where electric

service can be obtained. The advantages

of the electric type of hoist are becoming

more widely appreciated by engineers of

coal mining companies.

ELECTRIC FARE
REGISTER



Electrical Men of the Times
ARTHUR WILLIAMS

An electric lighting company must not
only produce current but it must sell

current. That is axiomatic. As the

scope and activities of a central station

grow the problem of maintaining the

proper relation between plant capacity

and sale of current becomes correspond-

ingly more complex.

A certain amount of

new business is ob-

tained or comes in

voluntarily. The ca-

pacity of the plant

is about reached and
more capacity must
be added. For rea-

sons of economy,
this cannot be done
in little bits, but
rather by the instal-

1 a t i o n of units of

thousands of horse-

power or even whole
stations. Then comes
increased desire for

greater sales to keep
all of the machin-
ery busy all of

the time. In short,

whether it might wish to or not, a pub-
lic service corporation of this kind can
know not an instant of let-up in its

activities, and there results an exciting
race between the engineers of the com-
pany to install machinery sufficient for
present needs and a little for the future,
and the commercial department to load
down that machinery and keep it run-
ning on an economical basis.

Arthur Williams, general inspector
and general agent of the New York Edi-
son Company, has built up a selling or-
ganization which combines the functions
of general agency and advertising bureau
with those of general inspection. To his

unusual ability in organizing this de-

partment, in obtaining the best men
available, and by directly representing it

to the consumer, this company owes
much of its success in the increase of
customers' installations, which have been
so great that last November the largest

steam turbine generator in the world
was added to the gen-
erating equipment.

Not only does Mr.
Williams fill a very
i m p o rtant position

with the New York
Edison Company,
but in electrical cir-

cles, both at home
and abroad, his inti-

m a t e knowledge,
based upon practical

experience, of the
commercial relations

of the central station

to the public is re-

garded as authorita-

tive. He has also

always been promi-
n e n 1 1 y associated

with the affairs of

t h e National Elec-
tric Light Association and was its presi-
dent in 1906-07.

For several years Mr. Williams has
been identified with the various move-
ments in the electrical industry, looking
to co-operation between employers and
employees. It was during the period
when Mr. Williams was president of the
National Electric Light Association that
that body undertook the investigation of
questions regarding the welfare of em-
ployees in the electrical industries. Since
then he has served on the Public Policy
Committee of that organization, which
has been engaged in studying this sub-
ject, and last June published the report
recommending profit sharing, sickness
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and accident insurance, together with

service annuities, and other arrangements

tending toward the co-operation of capi-

tal and labor in electrical companies.

Mr. Williams' interest m these matters

has led him to devote a large portion of

his summer vacations to the study of

labor conditions in various European

countries and the different pension and

insurance method- of Germany and

Great Britain.

Of late years, Mr. Williams has be-

come more and more convinced of the

necessity for the commercial education

of the men entering the employ of a pub-

lic service corporation. As a result, he

has been the prime mover in the scheme

to have a commercial school for the Edi-

son men right in the company. All must

attend this school, each man being al-

lowed so many hours a week off to join

the classes most suited to his needs.

Arthur Williams was born in Norfolk,

Va., August 14. 1868, and received his

early education in the public and private

schools at New York. Brooklyn and

Hartford. Recognizing the great possi-

bilities of the electrical field, he aban-

doned an early desire to enter the United

States Naval Academy and identified

himself with the authorized wiring con-

tractors of the old Xew York Edison

Electric Illuminating Company in Sep-

tember. 1884.

On February 6 of the year following,

at the solicitation of the superintendent,

Charles E. Chinnock. he entered the

services of the Edison Electric Illuminat-

ing Company and was closely connected

with the early history of the old Pearl

Street station in the city of Xew York,

which was the very starting point of the

electric lighting industry in America.

His work at this time was of a miscel-

laneous character, such as general re-

pairs, lamp changes, reading of meters,

etc. Step by step he advanced in im-

portance in the company's organization,

becoming station regulator, superintend-

ent of interior construction, electrician.

superintendent of the Third District, and

superintendent of underground construc-

tion. In 1890 he assumed the position

referred to above. He is a man of tire-

less activity in his work, but finds time

for pleasure and relaxation in the numer-

ous professional and social clubs of

which he is a member, including several

art clubs and societies—for combined

with the practical elements of his nature

are the high ideals of the artist.

Two Pronunciations

According to the dictionaries, conduit

is pronounced as if it were spelled

kondit, when as a matter of fact there

are two pronunciations, each with a

meaning of its own as distinct as if

there were two separate words. The

best engineering usage recognizes the

word when pronounced with the it si-

lent as meaning a water course, while

when pronounced con du it (three syl-

lables) it signifies a container for elec-

tric wires and cables. In this manner

engineering usage distinguishes the elec-

tric from the hydraulic meanings of the

word.

"Low-Grade" Electricity

Two commercial representatives, ri-

vals they were, stood at the corner of a

busy street in a large Xew England city.

One man used his time and energy as a

general thing to spread a knowledge of

the advantage of gaslight in the home,

factory and store. The other worked for

the electric light company and his every

seventh word was " tungsten."

After several minutes of friendly bad-

gering the gas light man said. " Oh, the

deuce" with you. no one could convince

you even if the reason was as big as the

nose on your face. You talk to me about

the public service commission's examin-

ing our gas and finding the quality poor
;

if they ever tested the electricity your

company is putting out they'd find it is

about half as good as what you put out

five years ago.''
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A Woman Invents an Ideal
Ironing Board

Mrs. Mary R. Calkins of Hayward,
California, is authority for the statement

that the secret of all invention is being
given the opportunity to see the need.

Thousands of women
have wrestled with the

old-fashioned ironing

boards and cumber-
some methods so long

in use, but if they felt

the need of something

better, they did not

trouble themselves to

think out a better

board. Mrs. Calkins

did and the result is

the Calkins Ideal
ironing board, which
eliminates all the dis-

agreeable features of

the old time boards.

It was after watch-
ing all the prelimi-

nary preparations for

ironing, making the

board an even height the woman inventor and her ironing theinventor aeaiir

of the Everywhere into the Here, the
idea of a double board flashed into my
mind, the bottom board to receive the
leg attachments and adjustment ; and the
top board resting on spacing blocks to be
free from end to end thus allowing the
skirt to be drawn on the board full

length without ob-
struction and the
lower board to pre-

vent its coming in

contact with the floor.

Then came the idea of

adjusting the height

of the board so that

a short woman could

iron with as much
ease as a tall woman."
The top board is fitted

with a lift off hinge.

One day a neighbor

came to ask Mrs.
Calkins if she might
use her board to iron

a four yard table cloth

which she had neg-
lected to send to the

laundry. To quote

with the table by BOi

using a box, hassock and sometimes
the unabridged dictionary, then placing
a sheet, newspaper or perhaps a basket
always very much in the way to prevent
clean garments coming in contact with
the floor, that this woman inventor saw
the need for a board that would elimi-
nate all such unpleasant features and
the bother of making ready to iron in

the old way.

'Then," explained Mrs. Calkins, "out

I went into my
laundry with her and adjusted the board
for her height. Then I got a chair, laid

something on it and put the dampened
cloth on that. Immediately something
said to me : 'Your board is not complete.
You need some kind of an attachment
that will serve this purpose.' This is the
way I happened to think of the over-
floor bag that slides in and out on a wire
frame in little grooves underneath the
bottom board. Of course I am very
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grateful to my friend for asking to use

my board, otherwise I might not have

thought of this extra attachment at the

time."

This Ideal ironing board in combina-

tion with an electric laundry iron, solves

a serious problem. With an ironing

board so perfectly fulfilling all require-

ments and an electric iron eliminating

all disagreeable features of the old-fash-

ioned irons, ironing day has lost its ter-

rors, not only for the housewife, but also

for the maid, who is often called on to

help with the laundry work in a small

family.

Electric Chafing Dish of Blazier

Type

The blazier type chafing dish is the

most improved form of this ever popu-

lar utensil. There is absolutely no dan-

ger from fire or explosion which is an

ever present menace when alcohol is

used. The heat is uniformly distributed

over the bottom of the pan thus eliminat-

ing the over-heated center and cold sides

which are unavoidable when heat from

a flame is used.

This dish is similar to the ordinary

type except that it has three pans instead

of two—a water pan, a food pan and a

blazier. This latter contains the heating

element hermetically sealed in the bot-

tom. It is similar to the food pan in

appearance and can either be used as

such for operations requiring high tem-

perature, as in frying, or it can be filled

with water and used to heat the food

pan, which fits within it, when mild heat

is wanted.

The dish may be operated at three

heats, high, medium and low. An indi-

cating plug switch controls the tempera-

ture. The high heat is ordinarily used

to bring the chafing dish to the desired

temperature. The low heat will keep

water boiling after the boiling point is

once reached and is useful for keeping

food warm. The medium heat is the

highest that is usually wanted for most

ELECTRIC CHAFING DISH

cooking in the blazier. The blazier is

designed to fit the most popular sizes

of chafing dishes and contains all parts

necessary for electrical operation. By

its use alcohol chafing dishes may be

operated by electricity with no changes

of any kind.

Floor Portable Lamp

" All the light is concentrated on the

desired spot," describes the feature of

the Badger portable lamp. Built with a

substantial base and adjustable standard,

the light may be directed by the oval

shade to any particular place. In the

music room the lamp is an excellent

piano light. It will find service in the

library also to light the book, paper or

game. The lamp is handsomely finished

in either brush brass or Japanese bronze.



When electricity came into ordinary
use for illuminating purposes in the

home, and lights flashed out by press-

ing a button in the wall, there was a
general exclamation of wonder, especial-

ly from the women who were relieved

from the disagreeable work of cleaning
and trimming oil lamps. That was a
good while ago, and since then the un-
pleasant and hard tasks are being light-

ened, one by one, through the aid of this

same magic button and the geniuses who
supply us with new inventions for mak-
ing our work easier.

Women, as a rule, take little interest

in mechanics, but there is something
mysterious and magical about electricity

that appeals to the feminine nature,
while the neat and sanitary devices that
are being used in place of the old meth-
ods, at once attract her attention.

And it is no wonder that she is in-

terested. Years of study along electrical

and mechanical lines have brought many
comforts and conveniences until every
department of the house work is affected

by its use.

That breakfast, a meal always dreaded
by the woman who has her own work to
do, can now be easily prepared at the
table with an electric toaster, a disk stove
and a coffee percolator; that the water
for dishes is ready in a few moments
when the electric neater, a nickel-plated

device only six inches long, is immersed
in the water, are not any longer facts to

be wondered at or perhaps doubted by
some as the dreams of over animated
salesmen. Electrical household utensils

such as these and scores of others have
attained an established position on the
list of necessities in any well appointed
home.

Vacuum cleaning, the most sanitary

and economical method of dust removal,
is the direct outcome of the application of



POPULAR ELECTRICITY 1043

THERE IS SOMETHING MAGICAL ABOUT ELECTRICITY THAT APPEALS TO THE FEMININE NATURE
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the small electric motor to a principle

discovered years ago but applicable then
only to contracting work in large office

buildings and the like, for a heavy, cum-
bersome engine was then required. It

was electricity that put this type of ma-
chine into the home.

Every few months we find some new
device or an improvement on an old idea,

until we begin to wonder what will

come next. When we first used the elec-

tric iron we felt that no more wonderful
or useful invention could possibly be
imagined, yet, today, we have an elec-

trical attachment to run the washing ma-
chine and the sewing machine, an elec-

tric radiator for heating the rooms, the

electric cooking stove and the electric

fireless cooker, which has certainly

created a new system of housekeeping.

Fireless cooking is, perhaps, the most
revolutionary contribution to domestic
science which has appeared in recent
years— the conservation of energy, the

applying of a small quantity of heat
solely to the purpose in mind, cooking

—

appeals to anyone's sense of economy.
The electric fireless cooker is a step in

advance of the old kind in which the
food was first partially cooked over gas
before placing it in the heat insulating

cabinet. In the electric system the food
is placed at once in the cabinet and the
current turned on for a few minutes un-
til the proper temperature is reached,
when it is turned off and the fireless svs-
tern completes the work. An improve-
ment has been made on these cookers
whereby the oven is kept at the proper
heat by the automatic switching on and
off of the current, by a thermometer de-
vice. This electric fireless cooker is not
only a labor saver but a money saver as
well, and really pays for itself in a very
short time. It requires less fuel, and in

the food to be prepared there is a saving,
as cheaper cuts of meat can be pur-
chased, and if put into the fireless early
in the day will be as tender and delicate

as the more expensive roasts.

Another advantage of the electric fire-

less is noticeable when the family is late
for dinner, as must happen occasionally
in every home. The food is not spoiled
by being dried up in the oven but comes
'just right" from the cooker which
need not be opened until a few minutes
before the family is seated at the table.

Where a woman does her own work
and entertains at the same time, she can
appreciate the convenience of not having
to leave her guests alone for an hour be-
fore the meal is ready, to prepare the
food. In fact, for the small home this

solves the servant problem very nicely
for those who like privacy and cozy
meals with self-prepared dishes.

Perhaps nowhere is a woman so de-
lighted with these new inventions as in

her boudoir where she has electric curl-

ing tongs, face massage and many other
electrical devices. Here again the im-
mersion heater comes into use for pre-
paring water for a shampoo or the hot
water bottle in case of sickness.

A very handy combination set consist-

ing of electric iron and curling tongs and
a small vessel in which one can heat
water or prepare a light breakfast is a

great convenience and time saver for the
girl who has to get up early to go to the
office or store.

The science has developed to such an
extent that our children play with toys
run by electricity and the Christmas tree

is made safe and even more beautiful

than before with small many-colored in-

candescent bulbs made especially for that

purpose.

When we remember the old style cook-
ing range in the hot summer days, its

grease and smoke, the beating of carpets

and the many other disagreeable tasks,

we are apt to think that the age of

miracles is not in the past. We exclaim,
' Isn't it wonderful !

" and some prac-
tical person answers, " Why no, it is as

simple as A, B, C." That is the most
wonderful part of it, that these inven-

tions are not complicated but can be un-
derstood by anyone without any special

knowledge of the science of electricity.
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The Red Electric drawing off the waste

Many women who would like to have

an electric washing machine to relieve

them of the drudgery of laundry work

are apt to regard such a machine as a

luxury or entirely out of reach of a mod-

erate income. The Red Electric is a

low priced machine with special features

of superiority over any other dolly type

machine that is made. The dolly is a

wooden instrument inside the tub used

to beat or stir the clothes during the pro-

ELECTRIC WASHER

cess of washing. All the hard work of

rubbing and wringing are entirely elimi-

nated in this machine.

No time is lost. While the machine is

washing one tub of clothes the maid is

running the clothes from the rinsing wa-

ter back through the reversible wringer

onto the top of the machine, ready for

the line. The machine and reversible

wringer are under the direct control of

the operator, thus the washing and

wringing may go on at the same time or

the wringer may remain stationary while

the machine is washing. The tub is fitted

with a special one inch drain faucet at

the bottom for

water.

Two cents an hour for electricity will

cover the cost of operating the machine,

which has ample capacity for a small

family wash.

Electrical Inventions by Women
Inventors

The early patents issued to women of

the United States covered straw weaving

with silk or thread, weaving grass hats,

manufacturing moccasins, whitening leg-

horn straw, extracting fur from skins

and manufacturing it into yarn. Women
of this country were 98 years making

2,300 inventions. Then they began to

manifest more inventive genius. From

1888 to 1895, a brief Period of seven

years, women of the United States took

out over 4,000 patents, and they are still

taking out patents, moreover, they are

taking out patents on electrical inven-

tions.

Mrs. Sarah O'Connor of New York

has invented an electric washing machine

that washes easily and washes clean. It

is said that her patent is very simple and

may be put into any tub and removed

again if the tub is needed for other uses.

The patent washer is operated by a small

motor placed on a near-by shelf. Neces-

sity forced Mrs. O'Connor to invent her

own washing machine. To quote the in-

ventor's own words :

" I bought a washer some time ago

and it wouldn't wash clean. Then I said

to my husband :
' It's time a woman got

up a washing machine, because a woman

knows what she wants.' So I put the one

I had down in the cellar and went to work

on a better one. I made a hand washing

machine first and patented that. I kept

right on working along this line and

finally I made an electric washing ma-

chine. When I turn on the current and

start that motor and see it run my ma-

chine, it gives me a queer little feeling.

I am surprised at it and yet I made every

bit of it. I drew rough plans of all the

iron parts and had them made, and I



1046 POPULAR ELECTRICITY

managed to work out the wooden parts

myself. You ought to see how it works

!

I can't keep up with it hanging out the

clothes. I have a good-sized family and
a very big wash, but it will do all my
wash in 20 minutes and I have no work
to do except to lift the clothes in and
out of the tub."

Practical Experience With An
Electric Range

The practical experience of a progres-

sive housewife is always interesting to

other housewives, hence the following

paper prepared by Mrs. W. E. Sweezey
of Junction City, Kansas, and read by
Mr. Sweezey at the fourteenth annual

meeting of the Kansas Gas, Water, Elec-

tric Light and Street Railway Associa-

tion held at Independence, Kan., Sep-

tember 21 and 22, 191 1 :

To prepare a paper to read before so

august an assembly as "The Electric

Light Association" of Kansas, is a task

that I never expected to try to do. Still

my subject is a good one, and one in

which I have been very much interested

ever since I began using an electric iron

seven years ago.

If electricity could be made practical

for ironing, why not for cooking? Our
first attempt in cooking by electricity was
with a little electric plate about eight

inches in diameter, supposed to be a pan
cake cooker, but on which I used to fry,

broil and stew. Many a time have I

prepared breakfast or supper on this

little plate alone. Besides we used it as

a chafing dish.

Three years ago Mr. Sweezey gave
me a coffee percolator, a toaster and a

double cooker. The coffee percolator has
proved itself an item of economy. As
good a cup of coffee, if not better, can
be made from a 30-cent grade of coffee,

than from a 40-cent grade made in the

old fashioned way. As we use in the

winter a pound of coffee a week and in

the summer about 2 l/2 pounds a month,
counting six months to each summer and

winter division, I find that where my
coffee used to cost me $15.60 a year, it

now costs me $11.70, making a difference

of $3.90 saving, to say nothing of the

ease in preparing.

As you all know, the beauty of toast

is in having it fresh and crisp. We put
the toaster on the dining table and make
the toast as we use it.

The double cooker I have used in

so many and such varied ways that I

will not try to enumerate them. Only a

housekeeper could understand in how
many ways this little heater can be made
practical.

After using many different electrical

appliances, the climax was reached when
two months ago we put in an electric

range. This combines everything, and is

certainly the ideal way of cooking. In
my two months' experience I have not

found anything that it will not do, be-

sides adding all of the comforts and none
of the discomforts of cooking.

To boil or fry turn the heat on the

''high" until the plate is thoroughly hot,

then turn to "intermediate." In boiling

something that requires long cooking,

turn the heat to "low," as that will con-

tinue boiling heat and is all that is nec-

essary. Where quick heat is required,

use the small plate.

At first the oven did not satisfy me,
but I soon found out that it was because
I did not understand it. The baffle plate

must be moved up and down according

to what is being cooked. To bake bis-

cuit, move the baffle plate to within three

inches of the grate where the biscuit pan
is placed. For pie or cake, move the

baffle plate higher, as a slower heat is

required. To roast meats where great

heat is required, leave the top off the

roaster, and place the baffle plate just

above it.

I find it best, no matter what I am
baking in the oven, to first turn the heat

to the "high" until the oven is well

heated ; then turn to "intermediate" or

"low" according to what is being cooked.

For meats leave the "high" on fully 30
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minutes, then turn off to "intermediate."'

The oven will be hot enough for the meat

in fifteen minutes after turning on. For

biscuits, pie. cake, pudding or baked po-

tatoes, turn to "intermediate" in fifteen

minutes.

The broiler is a treasure in itself, as

everyone knows how much better a

broiled steak is than a fried one. The

broiler may also be used as a toaster.

One day last week, as an experiment,

I watched to see how much current was

used during the day. For breakfast we

had bacon and eggs, toast, coffee and

fruit : for dinner, fried chicken and

gravy, mashed potatoes, baked sweet po-

tatoes, sliced tomatoes, hot biscuit, peach

pie and coffee : the evening lunch was

cold excepting we warmed the potatoes.

At night I found that I had used just

three kilowatts.

Aluminum cooking utensils are best.

As a rule, they are more perfectly fiat

on the bottom, resting evenly over the

plate. They take all the heat and reach

boiling point much quicker than an un-

even vessel would do. The half or triple

pans would be more economical to use.

I have not tried baking light bread,

but feel sure I could manage the oven

without any trouble after what experi-

ence I have already had.

An electric range is certainly perfec-

tion in cooking. There is pleasure in

getting up a good dinner, but no senti-

ment in poking a coal stove, putting in

fuel, emptying ashes, standing over its

intense heat, or scouring up after its

smoke and black : then keeping the stove

itself looking presentable. Cleanliness,

which is such a great factor in the

kitchen, is no longer an item, for with

the electric range it is so easy to keep

things clean.

I wish every lady in the land.- especially

those who do their own work, could have

an electric range. Nothing in the home

combines so much of comfort, conveni-

ence and cleanliness as this range. By

simply turning a button the fire is ready

for every meal ; low. intermediate or

high, just as we may wish. In the heat

of summer, the kitchen will be cool, clean

and inviting. In the hurry of the short

winter mornings the range is always

ready. No uncertainty as to whether it

will draw or not, quick to respond when
we are in a hurry, or with its four plates

and big oven gives us plenty of room to

get a nice dinner.

Give the bride of to-dav an electric

range, and as she works about her clean,

cool kitchen, in her dainty white aprons

and pretty house dresses, she will be

such a contrast to her mother-in-law in

her hot kitchen with her big gingham

aprons and dark calico dresses made in

"any old way** just to wear in the

kitchen, that the young husband will for-

get that maybe his wife's pies and pud-

dings do not rival those of his mother's

after 30 years of housekeeping.

Quartzalite Heating Units

Among the newest applications of

electricity to cooking is the Quartzalite

system. In this appliance the heating

element consists of spiral wires of spe-

cial alloy, inclosed in a quartz tube.

When heated, the quartz becomes trans-

parent and can not be melted except by

an electric furnace. When the current

is switched on. the wires are raised in

temperature to a bright red heat, and as

the tubes do not wear out the cost of

maintenance is low.

Use of the Pilot Light

Current is often used needlessly by

forgetting to turn off the light when

leaving the basement, attic or other little

used apartment. It is a good idea to

have a pilot light, as it is called, con-

nected in the same circuit with the little

used lights, but located in the living

rooms where it will be readily seen. It

burns only when the previous mentioned

lights are used and gives warning on

returning to the living rooms if one has

carelessly forgotten to turn them out.



Where Young Men " Find " Themselves

If every boy and young man by some
means could have in his mind's eye a

rough picture of a majority of the vari-

ous branches of the world's industries

and professions before choosing a career

there would be fewer failures. This
privilege is open somewhat to those who
can travel and to others who live in or

near large cities. In many schools trips

to industrial centers are taken by the

students with this idea in mind and to

make a connecting link between the

school and industrial life, manual train-

ing courses are now offered.

Nearly all boys and young men enjoy
this practical side where things are done
with the apparatus about which only the

theory was formerly taught. To the

young fellow who is mechanically or

electrically inclined these courses are a

STUDENTS AT WORK IN THE ELECTRICAL LABORATORY
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GAINING PRACTICAL EXPERIENCE IN

decided advantage. In addition to know-

ing how to handle the machines and

instruments a record of the work done

is neatly and systematically recorded in

notebooks. This required arrangement

of work, though it may not be recog-

nized as a benefit at the time, is, never-

theless, a valuable training.

It is possible, too, that the student

finds through these courses that certain

work is not what he would like to enter

for life. This early insight may save

the more valuable time of later years

in finding a vocation.

Manual training is not lost, for every

business, whether it has to do with ma-

chines, buildings or people, has work

that trained hands can perform better

than those that are untrained.

The accompanying pictures show

classes in the Stuyvesant High School,

New York City, at work in their labora-

tory, which is plentifully equipped with

apparatus for the study of mechanics

and electricity.

OPERATING AND TESTING

"What Hath God Wrought!"

There is a story, not often told, con-

nected with these now famous words.

They were spoken by Miss Ellsworth, a

friend of Samuel F. B. Morse, as the

first message sent by telegraph.

When Mr. Morse was trying to get an

appropriation from Congress to build a

line between Washington and Baltimore,

a senator told him to go home and forget

his invention. He so far followed the

advice as to return to his hotel, count

his money and find that he would have

37 cents left after paying bills and car

fare.

But an unexpected turn of affairs

took place, for next morning Miss Ells-

worth brought the good news that Con-

gress had provided $30,000 for Mr.

Morse to use. For bringing these tid-

ings the inventor promised Miss Ells-

worth that she should send the first mes-

sage by telegraph, which she did about

a year later.
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The Electro-Chromograph

The electro-chromograph is an inter-

esting novelty. Although the properties

on which it is based have been known
for a long time, they have never been
applied. In principle, this toy is an ap-

paratus intended to fix metallic colors on
paper by means of electrolysis. This

principle is also that of the Caselli and

THE ELECTRO-CHROMOGRAPH

Meyer telegraphic apparatus, among
others, which reproduced on a sheet of

paper, by means of a metallic point, the

drawing transmitted by the aid of a

sheet of tin covered with traces of insu-

lating ink.

Here the apparatus is much more
simple. It is a little mahogany desk on
which is adjusted a nickeled zinc plate

connected with one of the poles of any
battery (the little pocket-lamp batteries

are perfectly suitable). The second pole

of the battery is connected with the

point-holder, and the wire enters the

point-holder to be soldered to a metallic

capsule. The point to be added to this

equipment is soldered to a common pen-
cil point protector. The capsuled ex-
tremity is engaged in the point-holder,

pressure is made with the ring and the

contact is established. This describes the

complete equipment.

In order to draw, the operator takes

an ordinary sheet of white paper, un-
glazed, so that the pores will not be
closed by the emulsion, and plunges it

into a bath of nitrate of iron. After sev-

eral minutes he takes out his sheet,

sponges it sufficiently and lays it out on
the metallic tablet of the desk. Then,
with the metallic point which he has in

his hand he can trace designs which will

appear green, yellow or red, according
to the metallic nature of the point. So
under the action of a tungsten steel point,

the decomposition of the electrolytic

liquid in which the paper is soaked, gives

a green precipitate. To obtain red lines,

it is necessary to use a brass point con-

taining a very slight quantity of zinc.

Finally, the chrome point, taken from a

chemically pure block of metal, will give

a yellow precipitate.

The same drawing can then be traced,

using three different colors. If one de-

sires to obtain the different shades, noth-

ing is easier ; in fact, it is only necessary

to press more lightly on the paper and
to move the point more rapidly. An-
other method giving the same result con-

sists in drying the paper more, using a

blotter. Then the very fine lines are

made with smaller points than those used

for the heavier lines. For this purpose

each point-holder is provided with two
styles : one large one and another finer.

If it is desired to change the green to

Prussian blue, the sheet of paper drawn
in green lines is plunged into water and
allowed to dry ; the change of color then

takes place.

The ferro-prussiate paper (blue-print

paper) printed in the light, which takes

a Prussian blue tint, can also be used for

the drawing, but the lines are white no
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matter what kind of a point is used. To

obtain this result the paper is soaked m

salty water.

The decomposition of the metallic ox-

ides by the batteries is an old discovery

which Mr. Chomeau, the inventor of the

electro-chromograph, has studied in a

special fashion with a view to drawing

from it an attractive application.

In fact, he encountered many difficul-

ties before attaining the end in view.

Thus he was able to constitute a single

bath to obtain the different tints which

we have indicated and he was obliged to

study certain alloys in order to fashion

the points. This little plaything required

a year's work of him before he was able

to perfect it and render it suitable for

interesting children.—Translated from

La Nature, Paris, by Annette E. Crocker.

Home-made Night Watch Light

During the dark winter months I use

my watch and the convenient home-

made arrangement shown to tell the time

without getting out of bed.

The following needed material may

be obtained practically without cost:

cents; pear-shaped, push button, 15

cents; miniature receptacle, 10 cents;

total cost, $1.

The wooden parts are shaped and fas-

tened together with wood screws. The

battery is held in place by a wire about

it and passing through a hole in the

upright. The lamp is connected in se-

ries with the battery and button. A
screw eye in the top of the upright

serves for lifting the outfit, and a nail

or hook supports the watch. The outfit

is placed on the dresser or a chair and

the cord is hung around the bedpost,

with the button within easy reach.

E. B. Drahcnalb.

WATCH LIGHT

One % inch board 5 by 3 inches, one

VA inch board 6% by 3 inches, one piece

wood 1 by 3/4 by 2/2 inches, four # inch

wood screws and four insulated staples.

Material to be purchased is as follows

:

One 2>4 volt, tungsten, battery lamp, 3°

cents ; one dry battery, 30 cents ;
ten feet

No. 20 double conductor, lamp cord, 15

Foes to the Telegraph

The enemies of the telegraph are

many, and among them will be found

bears, monkeys, elephants, worms and

spiders.

If one kicks or pounds a telegraph

pole, or places his ear against one on a

windy day, what will the noise remind

him of ? A hive of bees. So it does the

bears.

Bears are passionately fond of honey,

and when in one of the wind districts

bruin hears the humming of the wires,

he follows the sound to the post where

it is loudest, and begins to tear away the

soil packed around the poles in order to

get at the hive which he imagines to be

there. In his disappointment and dis-

gust he usually leaves marks of his claws

in the wood.

On our treeless plains the buffalo used

to hail the telegraph poles as ingenious

contrivances for his own benefit. Like

all cattle, he delights in scratching him-

self, and he used to go through the per-

formance so earnestly when he encoun-

tered a telegraph pole that he very often

knocked it down.

An early builder of telegraph lines un-

dertook to protect the post by inserting

bradawls into the wood, but the thick

skinned buffalo found the bradawl an

improvement, as affording him a new
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sensation, and scratched down more poles
than ever.

In Japan the special enemies of the
telegraph are the spiders, which grow to
an immense size, and avail themselves of
the wires as excellent framework for
their webs. So thick are the cords the
Japanese spiders spin that often, espe-
cially when they are covered with dew,
they serve to connect the wires elec-

trically with one another or with the
ground, and so to stop them from work-
ing.

In the sea the wires are not any safer,
as a small worm has developed itself

since cables came into fashion which
bores its way through iron wire and
gutta percha, lets in the water, and so
injures the line.

Combining Electrical Treatment
and Exercise

The man who wishes to take electrical

treatment along with his gymnasium
work will find in the accompanying pic-
ture a hint of how it can be done. A

COMBINING ELECTRICAL TREATMENT AND
EXERCISE

patent upon the apparatus has been is-

sued to Matthew Duffner of Pittsburgh,
Pa.

A rotating ball upon a shaft is op-

erated by flexible cords, which also carry
an electric circuit to the handles. The
ball is used merely for providing the
physical exercise as its shaft is made to
unwind and wind the cords up again,
but within the base of the apparatus is
a battery and induction coil, the second-
ary of which furnishes the necessary
current. The operator may be treated
through the feet also, foot electrodes in
the form of sandals being provided.

Birds and Lightning
The question has been raised whether

birds are ever killed on the wing by
lightning. Several observers have an-
swered in the affirmative by recalling in-
stances in which they have actually seen
birds thus killed. Doubt seems to have
been entertained as to whether a bird
on the wing is not protected from light-
ning by virtue of its being separated
from contact with the earth.

But even the mere shock caused by the
passage of a lightning stroke through
the air near it might be sufficient to kill a
bird without any actual electrical con-
tact. How great such a shock is, in
many cases, every one knows who can
recall the crashing sound of a near-by
thunderbolt.

Some observers assert that birds are
peculiarly sensitive to the approach of a
thunder storm, and almost invariably
seek shelter from it, as if fully aware of
the peril of remaining upon the wing
when there is lightning in the air. But
for this exhibition of caution the number
of birds killed by lightning would prob-
ably be far greater than it is.

It would be interesting to know
whether birds possess any instinctive
knowledge of the danger of perching in
tall, exposed trees in the open fields dur-
ing a thunder storm. One student is

under the impression that they are in the
habit of congregating in the forest un-
dergrowth and in shrubbery on such oc-
casions. This might be mainly due,
however, to a desire to find shelter from
the rain.
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Garden Railways

In England, especially, and to some ex-

tent on the Continent, people of a me-

chanical turn of mind are much given

to building models of all kinds. They

have their associations of model build-

ers, publications devoted to the subject,

of these garden railways, in this instance

German, which is operated by an elec-

tric locomotive of approved design, evi-

dently operated by a third rail for there

is no trolley. By examining the picture

closely it will be seen that the tiny train

is just leaving a miniature station.

A GARDEN RAILWAY

etc. The Englishmen must be given

credit for being the first to construct

miniature railways, garden railways they

call them over there, similar to the ones

which are a familiar

sight at our amusement

parks in this country.

On some of the estates

of wealthy men in Eng-

land are to be found sur-

prisingly complete in-

stallations of this kind,

hundreds of feet in

length and equipped

with electric signals, bal-

lasted tracks, tunnels,

viaducts, passenger sta-

tions — everything, in

fact, like a railroad on

a small scale. Not a

. few are electrically oper-

ated.

The accompanying-

picture is a view of one

Electricity an Aid to the

Dynamiter

This picture shows in a very graphic

manner the ease and comparative safety

with which an otherwise hazardous oc-

cupation is followed. Tearing out

stumps, digging ditches, etc., is now

quite commonly accomplished by the aid

of dynamite. The old method of ex-

ploding the dynamite caps by means of

fuses was dangerous—the things were

apt to hang fire or burn slowly, and loss

of life or limb was quite often the pen-

alty paid by the dynamiter who went to

investigate too soon.

Now, with a simple electrical appli-

ance and a safe length of conductor the

explosion is easily accomplished from a

safe position. If the charge fails to go

off, the battery is disconnected, when it

is perfectly safe to make an investiga-

tion without delay.

THE DYNAMITER AT WORK
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Condenser Insulation
By CLAYTON I. HOPPOUGH, Dean Dodge's Telegraph and Wireless Institute

Many students of wireless telegraphy
have expressed surprise at the statements
made by some companies manufacturing
wireless equipment relative to the dis-

tances which they were able to cover

with their apparatus. Although in many
cases decided gains have been made over
distances covered previously, unless some
radical change has been made in the

method of aerial excitation, these state-

ments should be considered seriously be-
fore absolute credence is given them.

It was in search of proof for a state-

ment made by certain manufacturers of
wireless condensers for transmitters, rel-

ative to the efficiency of their apparatus,
that the author recorded some results

obtained by experiment which may prove
of interest to many students.

One unit of the apparatus used in

these experiments consisted of a plate

glass condenser of 0.009 micro-farad ca-
pacity, the plates of which were held
upright in a case of dry wood. The
glass was coated with the usual tinfoil,

contact to each plate being made by a

strip of spring brass to which was
soldered a square piece of sheet zinc for

contact purposes. For convenience in

handling and for radiation surface, the

plates were spaced two inches apart. The
zinc contacts were two inches square and
the spring brass one-half inch wide and
No. 20 gauge. Soldered to the brass

springs were conductors consisting of

40 No. 32 copper wires twisted together

in one strand. These were taken to ter-

minal switches, and the same size con-

ductor connected the switches to a con-

denser bus-bar constructed of y2 inch
brass tubing. This condenser will be
known here as "A," and the hook-up
used is shown in Fig. 1.

Another condenser, which we will term
"B," was used, of the same dimensions
as A and like it in every particular ex-

cept that the plates were held closely

A
-o o

FIG. 1

together in a case containing a very good
quality of insulating oil. Contacts to the

plates were secured by an extension of
the tinfoil itself to a position outside the

plates where a brass clamp held each
piece of tinfoil in tight contact with its

neighbor, and afforded a means by
which the condenser plates were con-
nected to the stranded conductor.

It is the purpose of this article to com-
pare the results obtained by employing
these two condensers.
The entire transmitter consisted of the

following
: Transformer with 30,000 volt

secondary ; helix, with maximum induct-

ance of 0.00006 Henry; condensers A
and B and a zinc spark gap provided
with radiators.

After all connections were made as

perfect as possible, the open and closed

circuits were resonated by means of a
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General Electric hot-wire ammeter, using

the condenser A only. That is, in Fig.

i, the open circuit (XY) was adjusted

by means of a movable clip fastened to

the aerial lead and indicated in the figure

by an arrow until the natural frequency

of the circuit (XY) was the same as

that of the closed or oscillating circuit

(ABCD). This is termed resonance,

and it is under such conditions that the

condenser circuit will induce currents of

greatest value upon the radiating cir-

cuit (XY).
As the hot-wire ammeter was not oi

proper construction for use with high

frequency alternating currents, only

comparative readings were obtained, but

these were sufficiently correct for pur-

poses of comparison, as the wave length

of the transmitter was very nearly the

same in all cases, so that the high fre-

quency resistance of the meter's active

wire did not vary.

The current upon the primary of the

transformer was eleven amperes at an

EM.F. of 114 volts. The spark gap

was 3/8 inch in length and the spark

very rough and flamey. It was found

necessary to employ an air blast from a

fan in order that the signals be readable.

While the key of the transmitter was

depressed, a blue haze and streaky dis-

charges were very noticeable around the

edge of the condenser plates, which re-

sulted in heating the glass dielectric.

This is termed "brush" discharge,_ and

often is the cause of the condenser dielec-

tric being punctured, where if eliminated,

the dielectric will stand the strain with

no perceptible defects.

For experimental purposes, No. 10

B. & S. gauge copper wire was used m
connecting the condenser, spark gap and

helix, and a very marked rise in tempera-

ture 'of these leads was noticed after

about five minutes of continued sending.

As all heat radiated by a conductor of

electricity requires the expenditure of

some electrical energy, it is obvious that

when the temperature of any part of a

wireless transmitter rises, energy has

been lost for electric wave radiation, and

the efficiency of the set lowered. There-

fore, to eliminate this loss as much as

possible, a No. 4 B. & S. gauge copper

wire was substituted for the No. 10, and

a slight gain in current upon the aerial

circuit was effected.

With conditions as perfect as possible,

a reading of 5.2 divisions of the hot-wire

ammeter was obtained, which after

twelve minutes of continued sending fell

to 5.1, probably due to imperceptible heat

losses.

In order to determine the intensity of

the signals from this set at a point some

distance away using the condenser A, by

prearranged agreement this intensity was

measured by the "shunt telephone meth-

od" at a station a distance of 40 miles

from the transmitting aerial. Fig. 2

shows the connections, (A) and (A')

representing the leads from the tuning

coil, (T) the telephone receivers, (D) a

carborundum detector, (L) a small choke

coil, (R') and (B) the usual potentiom-

eter and battery for a carborundum de-

tector, and (R) a non-inductive variable

resistance box. The choke coil used was

the secondary of a small telephone in-

duction coil of 180 ohms resistance. The

value of the current I in the receivers

is approximately proportional to the

energy of the incoming waves upon the

aerial and is expressed by the equation

r + r'

1= F
r

where r is the ohmic resistance of

the shunt R, V the smallest current

which will produce an audible effect in

the receivers. Instead of the value of

V being previously calculated, the in-

tensity of the signal is sometimes ex-
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pressed as being so many times audi-

bility. In this case, the result obtained
at the receiving station by using the

shunt method and the above formula was
147-

After this test was finished, the oper-

ator at the testing station cut out con-

denser A and connected B in the circuit.

This time the signals measured 1.78

times audibility. That is, the signals

from the test station using condenser B
in oil, were 22 per cent more intense than

with the same capacity condenser and
under the same conditions of charging,

but having no oil insulation.

Comparing the action of B with A
when operating, B showed no brush dis-

charge, the spark was smooth at Y% inch

using eleven amperes on the primary
circuit, and it was unnecessary to use

an air blast for keeping the spark gap
cool.

Furthermore, the hot-wire ammeter
showed a reading of J.J divisions for B
against 5.2 for A.

Another test was made using the

plates of condenser A coated thickly with
paraffin. A gain of about seven per cent
in efficiency over condenser A was noted.

Also by diminishing the size of the con-

denser lead wire to No. 14 B. & S. gauge
and using condenser A, a loss in effi-

ciency of about nine per cent was ob-

served.

Number 14 copper wire would easily

carry continuous currents as great as

those of the condenser discharge, but the

apparent resistance of the conductors in-

creases for high frequency currents to

such an extent that too small a conductor
in the oscillating or radiating circuit of a

wireless transmitter may decrease the

working radius of the station employing
it many miles.

Also, as high frequency currents travel

on the surface of conductors, particular

attention should be given the leads and
contacts, making their surfaces as large

as permissible. As the high frequency
resistance and true ohmic resistance of

a No. 32 B. & S. gauge copper wire is

nearly the same, this affords a basis for
calculation from which it is ascertained
that for a one K. W. wireless transmitter
using 60 cycle current and a 30,000 volt
transformer, a cable constructed by
twisting together 40 No. 32 copper wires
affords sufficient surface to reduce this
loss to a minimum. However, sharp cor-
ners should be avoided, as these cause
brush discharges and consequent losses;
the condenser leads should be as short
as possible and of equal length, that is,

never make one lead to a condenser ter-

minal longer than the other.

The author has seen a gain of 60 per
cent in radiated energy from a wireless
transmitter by careful insulation, em-
ploying oil condensers, and by providing
sufficiently large conductors properly in-

stalled.

Although there are in all probability
many types of condensers which would
compare very favorably with the plate
glass condenser in air, as insulating oil

is very cheap, its use provides a very
inexpensive yet simple means of raising
the efficiency of any wireless transmitter,
and therefore increasing the transmitting
radius of a station.

As the experiments described in this

article are very simple and can be per-
formed and results obtained with very
little outlay for apparatus, those students
whose apparatus does not fulfill expecta-
tions nor statements made by manufac-
turers regarding its transmitting range
might very profitably investigate the in-

sulation of their instruments, keeping in

mind the results which the author ob-
tained from the experiments described
above.

Wireless Operators' Union

For the purpose of promoting the mu-
tual interests of wireless telegraph oper-
ators and their employers the Interna-
tional Wireless Telegraphy Operators'
Union has been organized. Les. Bentley,
Box 13, E., San Pedro, Cal., is Pacific

Division Manager.



A Radial Oscillation Transformer
By ELLIS G. FULTON

For some time past the writer has been

endeavoring to design a type of oscilla-

tion transformer which will give the

sending instruments the advantages of

loose coupling without the numerous dis-

advantages of the slide type of oscillation

transformer.

It is now a recognized fact that the

efficiency of transmitting circuits may be

much increased if the open and closed,

or aerial and transformer circuits are

loosely or "inductively" connected. In

fact, the present development of wireless

telephony would have been impossible

without this form of connection and it

is equally advantageous in a sharply

tuned wireless telegraph set.

In the types of instruments now used

to give this effect, however, the disad-

vantages almost outnumber the good fea-

tures. In the slide type, when the sec-

ondary is pulled out to give an inductive

coupling, the turns farthest from the

primary are practically dead and merely

load the circuit with that much more im-

pedance.

As a matter of fact, moving the sec-

ondary away from the primary does not

really change the coupling or the induct-

ance between the two circuits at all, but

merely decreases the amount of effective

energy radiated by increasing the air gap

resistance between the two coils.

In the radial type, however, there are

no
adead ends," and a very slight change

in the relation of the two coils gives a

very perceptible change in the couplin

without materially affecting the amount

of energy radiated.

The instrument here shown follows in

general design the radial loose coupler

used with gratifying results by Dr. De-

Forest in receiving, and at present em-

bodied in his famous variometer, and

also the type of oscillation transformer

built the first of this year for the gov-

ernment and used in the quenched spark

sets of the Telefunken Company. Be-

sides the higher efficiency of this type of

instrument, it is much more easily con-

structed and occupies less space than do

the other types.

The first step in the construction of

the instrument is the helix. After the

helix frame is assembled it should be

Of

RADIAL OSCILLATION TRANSFORMER

given a good coat of asphaltum or other

insulating varnish before the wire is

wound on. This will give a nice appear-

ance as well as good insulating qualities,

but the surplus asphaltum must be

rubbed off before it hardens to bring out

the grain properly.

No notches need be cut in the Uprights

for the wire, but it is advisable to bend

the wire to shape on a cylinder ten inches
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DETAILS OF RADIAL OSCILLATION TRANSFORMER

in diameter before winding, after which
it can be slipped on the helix and secured
with the binding strips (D). Be careful

when boring holes for screws (I) for

binding strips to clear all turns of wire.

If no cylinder is at hand, the wire may
be wound directly on the helix.

The primary supports (E) may now
be attached to the helix. Select two up-
rights opposite one another, and drill

holes all the way through upright and
binding strip. Screws which support
(E) should be tightly fastened to bind-
ing strips (D). It may be necessary to

move a turn of wire slightly up or down
to clear these screw holes.

Notches in pieces (F) should next be
cut as follows: At the left of the helix

in assembled drawing start % inch from
the top of the piece and cut five slots ^
inch apart. Second piece start 7-16 inch

from the top, third piece % inch from
the top, fourth piece, which is the one at

the back of the helix in the drawing,
start 13-16 inch from top. Cut only four
notches in the second, third and fourth
pieces.

Now wind the tubing on a cylinder

fourteen inches in diameter, making four
and one-half turns, and clamp the turns
between these pieces by means of screws
(K) for which the inside halves of pieces
(F) have been threaded. Put a knife
switch handle (O) on the front piece
(F).

Now put the primary in position, and
turn screw (M) through piece (F) into
support (E) on the left, and threaded
rod (N) into support (E) on the right,

and after getting the axis of the two coils

parallel tighten the tension nut on the
outside end of threaded rod (N).
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The legs (G) may next be put on with

three remaining screws (M) and two

binding posts put on the top and two on

the bottom.

No flexible connections to coils are

shown because good helix clips may be

used. Fasten the two flexible connec-

tions from the primary under the bottom

of the helix, allowing plenty of slack to

provide for moving the primary. Make

the two secondary connections under the

two top binding posts, inside the helix,

CONNECTIONS OF RADIAL OSCILLATION
TRANSFORMER

to keep them clear of the primary The

open top shown on the drawing will allow

of easy adjustment.

Following are directions for connect-

ing in the circuit : With a hot wire am-

meter in series with the aerial, or the

usual pilot lamp arrangement, adjust the

condenser, or the primary clips, and then

the secondary clips, until the highet ra-

diation is obtained.

A good way is to connect the hot wire

ammeter in the primary circuit with the

secondary clips open, using a shunt

around the ammeter if you think the cur-

rent heavy enough to damage it. then

adjust the primary leads and the con-

denser repeatedly, until you find the

point of highest efficiency. Now con-

nect the ammeter in the aerial circuit and

adjust the secondary in the same way.

It may be necessary to use an induct-

ance in series with the primary to get

highest radiation, especially if you em-

ploy considerable condenser. If so, use

your present helix, or construct a simple

one about eight inches in diameter by ten

inches high, winding it with eight or ten

turns of No. 6 B. & S. gauge copper or

brass wire, and provide one connection

to the end of the winding and one clip

for connection to different points. This

is explained by the connection plan

shown. It is not always necessary to use

this extra inductance as it depends upon

how well the condenser used balances

the inductance of the primary of the

oscillation transformer.

When it is desired to work through in-

terference, merely loosen the tension nut

and with the knife switch handle move

the primary to whatever angle the occa-

sion requires, and as this can be done

with the current turned on it will be

found to enable you to work under many

otherwise impossible conditions, as well

as increase your efficiency at all times

through the inductive coupling of the

aerial and transformer circuits.

To the amateur who will construct this

instrument and experiment with it until

he thoroughly understands its use, an un-

limited field of research and improve-

ment is opened, because it is based upon

principles which have as yet received

very little development in the wireless

telegraph field, and yet they represent

almost ideal conditions of efficiency and

sharpness of tuning.

Amateur Relay Stations Between

Chicago and New York

The Chicago Wireless Association de-

sires to communicate, through Popular

Electricity, with amateurs having high

powered stations in a direct line between

Chicago and New York, N. Y.

It has long been the ambition of the

Association to have an established line

of amateurs' stations between these two

cities, over which messages may be sent

within two or three hours' time at the

most. Therefore we make this call to

all amateurs to give us their help.

All amateurs who wish to apply for

one of the stations will please write to
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the Chicago Wireless Association, care
of Popular Electricity, Chicago, 111.,

giving their greatest sending radius,'

meaning actual distance over which com-
munication has been held, and some idea
of their apparatus. It is also neces-
sary that they fully describe the posi-
tion of the city in which they live, so
that it will be convenient to insert pins in
a map of the United States, thus show-
ing where the stations are located and
in order to choose those stations in the

most direct line between Chicago and
New York.

We ask each amateur who answers tliis
call, not to be offended if some one hav-
ing a higher powered station than his
be given the right to act as one of the re-
laying stations between Chicago and
New York. It is doubtless well under-
stood that in order to get messages be-
tween the two cities with the greatest
dispatch, it will be necessary to have as
few relaying stations as possible.

The Wireless Operator's Government
Certificate

By KENNETH RICHARDSON

June 24th, 1910, Congress passed the
Wireless Ship Act to become effective
July 1st, 191 1, reading as follows:
"Be it enacted by the Senate and

House of Representatives of the United
States in Congress assembled :

"That from and after the first day of
July, nineteen hundred and eleven, it

shall be unlawful for any ocean-going
steamer of the United States, or of any
foreign country, carrying passengers and
carrying 50 or more persons, including
passengers and crew, to leave or attempt
to leave any port of the United States
unless said steamer shall be equipped
with an efficient apparatus for radio-
communication, in good working order,
in charge of a person skilled in the use
of such apparatus, which apparatus shall
be capable of transmitting and receiving
messages over a distance of at least 100
miles, night or day : Provided, That the
provisions of this Act shall not apply to
steamers plying only between ports less
than 200 miles apart."

Before this became effective the wire-
less companies employed many ship op-
erators who could either not operate in a
satisfactory manner or repair their ap-
paratus in case something went wrong,

or both. Some were wire operators with
little knowledge of the technical side of
wireless. Others were from wireless
schools, and these often fell far short of
being expert at the key. This must not
be mistaken for condemning all schools
of this kind, but much caution must be
exercised in selecting a school which
turns out practical wireless operators
and not "hams"—practical in sending
and receiving the wireless signals, prac-
tical in their technical knowledge, prac-
tical in all daily, weekly and monthly
reports and correspondence, and practi-
cal in all emergencies appertaining in any
way to their position as wireless operator
aboard ship.

It is for the purpose of eliminating all
poor operators that the government re-
quires that they be licensed, and the fine
imposed against the captain of a ship
coming under this Act is up to $5,000 if
he leaves or attempts to leave port with-
out an operator holding the government
certificate.

Before a certificate will be issued to an
operator, examinations must be passed
with 70 per cent accuracy in : (a) Ex-
planation of principles involved; (b) ad-
justment of apparatus; (c) correction of
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faults
;
(d) change from one wave length

to another; (e) transmission and sound

reading at a speed of not less than 20

words per minute, Continental and

American Morse codes, for a period of

over five minutes.

This includes everything from the

motor generator, or source of current

through the apparatus to the radiating

circuit, and the receiving apparatus.

The examinations will be held at the

United States Navy Yards at Boston,

Mass., Brooklyn, N. Y.- Philadelphia,

Pa., Washington, D. C, Norfolk, Va.,

Charleston, S. C, New Orleans, La.,

Mare Island (San Francisco), Cal.,

Puget Sound, Wash., and at the Bureau

of Standards, Washington, D. C. Ap-

plicants for certificates should communi-

cate in writing with the Commandant of

the nearest Navy Yard or to the Direc-

tor of the Bureau of Standards to ascer-

tain the time and place they can be

examined.

Now as to the requirements necessary

to pass we will begin with (a), Expla-

nation of principles involved. It must be

remembered that this article is not deal-

ing with the theory and construction of

wireless apparatus, even in a very ele-

mentary way, but is merely intended as

a guide. Be prepared, then, for questions

on the nature and strength of the source

of current. Be prepared to state what

systems use direct current and what use

alternating. If alternating current is re-

quired, state how the direct current from

the ship's generators is converted. Give

diagrams of a motor-generator with

starting box, field rheostats, variable re-

actances and meters. Trace the circuit

of the primary current from generator

through reactance, switches, key. aerial

switch to primary of the transformer or

spark coil. Explain the theory of the in-

duction coil. Give diagrams of the con-

nections of the closed and open oscillat-

ing circuits of the United, Marconi. Mas-

sie and Fessenden systems, or as many

as you know, and explain in detail the

formation of a high frequency oscillation

from a low frequency alternating cur-

rent. Explain the function of the anchor

gap. Give diagrams of the receiving ap-

paratus and explain how intermittent

high frequency oscillations cause a sound

to be heard in the 'phones. Tell what

you know about quenched and rotary

gaps, the oscillation arc systems, the con-

struction of antennae, etc.

These are a few examples of what you

may be required to be familiar with.

Then comes (b), Adjustment of appa-

ratus. Is a transmitting station using a

loosely coupled helix easy to tune in or

out at will; in other words, is such a

transmitter conducive to sharp and close

tuning at the receiving station? When

are the open and closed circuits adjusted

to maximum current effect in the an-

tenna, and in the case of primary and

secondary coils in the helix, when are

the windings so adjusted in relation to

each other that maximum selectivity is

noted at the receiving station ?

These are a few of the harder ques-

tions, but are only examples and not the

actual questions that have been asked by

the government examiners. But they

serve to give you an outline of what is

required.

In (c), correction of faults, you will

have no trouble if you are familiar with

(a), principles involved.

In (d). change from one wave to an-

other, you are simply required to know

how to vary, with maximum efficiency,

the closed and open circuits of the trans-

mitter or receiver to change the length

of wave, and to state what effect a

change of inductance or capacity will

have on the emitted wave.

In (e) transmission and sound read-

ing, we come to the practical side of the

question, and this is most important. In

the wireless room of the Navy Yard you

will be tested in sending and receiving

the codes at a speed of at least 20 words

per minute, the test covering at least five

minutes. If you are a good operator this

test is exceedingly easy.

-
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To those learning the codes to become
an operator, I will say that he who keeps

his sending well within his bounds of

speed will become a better operator than

he who is trying to show his pal how
fast he can send. Although many prefer

to learn both codes together, it is better

to become proficient in one first, then

after two or three months' practice, to

memorize and practice the other. Of
course, the key should be situated well

back from the front of the table, so the

elbow may rest on the table. A buzzer
should be used in practice in place of the

sounder, as a buzzer imitates the wireless

buzz more accurately than a sounder.

Accuracy and smoothness are essential.

Be careful to send in proper time such
spaced letters in the Morse code as "soci-

eties," "pierce," etc. In the Continental

code be careful not to make "ma" for
"q" or "tw" for "y," etc. You may make
mistakes which you yourself

cannot notice because they are

made so often that you do not

notice the error. Therefore
never send faster than is easy

for you and for the operator

receiving the message. Al-

ways use an easy swing that

does not tire, but do not ex-

aggerate and make an "en"

instead of "r" or a "j" for a

"y," as formed in the Morse.

In receiving try to get into

the habit of copying in a neat

manner what you are receiv-

ing, so that a rewriting of the

message is not necessary.

With much practice you will

become quite flexible in receiv-

ing, stopping to sharpen the pencil if

necessary, then catching up with the

sending operator again without losing a

word. Expert operators can copy with
ease several words behind the sender and
get the complete message without a

break.

A few days after going up for exami-
nation the Commandant of that particu-

lar Navy Yard will mail you a letter giv-

ing the percentages and, if the examina-
tions were passed, the certificate of pro-

ficiency in radio-communication, as the

Government calls it, will be enclosed.

After an applicant has secured a cer-

tificate he should go before a notary pub-
lic to take the usual oath for the preser-

vation of secrecy of messages received in

the line of duty.

A Rotary Variable Condenser

The Alden rotary condenser is dis-

tinctive from the fact that, although only

3^4 inches in diameter it has a capacity

of .002 M. F. or that of the usual six

inch condenser. This large capacity is

obtained in such a small compass by mak-
ing the plates very close together—only
fifteen one-thousandths of an inch. There
are twelve stationary and twelve rotary

plates. On the hard rubber top is im-

printed a scale over which swings a
pointer indicating the capacity as the
movable member is revolved.

It is asserted that this condenser will

work well on either the primary or sec-

ondary of a receiving transformer and
it is a pleasing accomplishment, by mov-
ing the pointer perhaps only one or two
points, to throw out one station and bring
in another.



Questions and Answers in Wireless

By A. B. COLE

Aerials (Continued).

2a—Does the number of wires com-

prising the aerial affect the receiving dis-

tance as much as the transmitting?

No, but nevertheless the distance over

which it is possible to receive is appre-

ciably increased by an increase of the

number of the wires.

25.—Does doubling the number of

wires double the capacity of an aerial?

No, but increase of the number of

wires' increases the capacity and this in-

crease will be still greater if the distance

between wires is increased, up to certain

limits.

26.—At what distance should we

wires of an aerial be spaced?

A spacing of about six feet between

wires gives very good results.

27,—What relation has the length of

the aerial to the transmitted wave length?

If the aerial is a single vertical wire,

with the lower end connected to one

spark gap terminal, and the other spark

Sap terminal connected to the ground by

! very short wire, the wave length trans-

mitted will be approximately four times

the length of the aerial wire. The wave

lengths emitted by stations having dif-

ferent types of aerials than the one above

mentioned, and all other conditions re-

maining the same, will be from three to

five times the effective length of the

aerial wire.

28.—At what point should the leading-

in wire be attached to the aerial?

It should be attached to the lower end

of the aerial, and should slant down to-

ward the operating room. This is so

that the general direction of the aerial

may be up.

29.—How long should the leading-in

"wire be?

It should be made as short as possible.

The purpose of this wire is to electrically

connect the transmitting apparatus to the

aerial system, and not to radiate electro-

magnetic waves as part of the aerial.

When the lower end of the aerial is more

than 25 or 30 feet from the instruments,

the leading-in wire should be so designed

that it will act as a part of the aerial;

that is, it should be composed of the

same number of wires of the same gauge

as the aerial itself.

j . How large in diameter should the

leading-in wire be?

A large wire is desirable for this pur-

pose. A No. 10 or No. 8 B. & S. gauge

wire does well for leading-in purposes.

A stranded wire consisting of seven or

more strands of No. 12 or No. 14 B. & S.

gauge enameled copper wire makes an

excellent leading-in wire.

$! —What is the best type of aerial

for receiving purposes?

Probably the directive aerial, shown

in Fig. 12. This aerial consists of sev-

eral wires starting at the top of the pole,

where they all may, or may not, be con-

nected electrically together. These wires

run toward the earth in various direc-

tions. The lower end of each wire is

connected to a single pole porcelain base

switch, as shown, so that any one wire,

or any number, may be used at the same

time. If the aerial is to be used for

transmitting purposes also, all the wires

FIG. 12. DIRECTIVE AERIAL
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are generally connected to an anchor
gap, so that all are used for transmitting.

32.—What is the smallest wire which
should be used in an aerial?

Wire smaller than Xo. 14 B. & S.

gauge should not be used on account of
its comparatively high resistance. Wires
of less diameter have been used occa-

sionally suspended from kites.

33.—What is a "spreader"?
A spreader is the rod which keeps the

aerial wires apart and serves to support
them. It may be made of wood, bam-
boo or metal. Wood is the most gen-
erally used material for this purpose.
Bamboo makes an excellent spreader, as

it is strong and light. A rod of Vg or y2
inch aluminum makes a good spreader.

Directory of Wireless Clubs

This directory of amateur wireless club* and
associations will be published each monrh. When
a new club is formed the names of The officers,
also the street address of the secretary, should
be forwarded to us at once. Anv changes that
should be made in the directory, when desig-
nated by an official of a club, will bp made in
the next issue after receipt of such adyice.
Amateur Experimental Wireless Association

Dayid Kirk. President : Cornelius Hobbs, Vice
President and Librarian ; Lewis Kobie. Spokane
v, ash., Secretary and Treasurer.
Allegheny County (Pa.) Wireless Association

Arthur O. Davis, President : Theodore D. Richard-
son. \ ice President

: James Seamon. Leetsdale.
Pa., Secretary and Treasurer.
Amateur Wireless Association of Schenectady

«•
J-
—L. Uphoff, President: L. Beebe. Vice Presi-

dent
; L. Pohlman, Treasurer : D. F. Crawford 405Lennox Ed., Schenectady, N. Y.. Secretary '

Amateur Wireless Club of Gpneva
| N " Y JH. B Graves, Jr.. President: C. Hartman. Vice

President
; L. Beid. Treasurer : Bent Merry 448

Castle St., Geneva. N. Y.. Secretary
Bridgeton

|
N. J.

| Wireless Club.—Joseph P.Cox President
:
Arthur Riley, Vice President : S. BAshmead. 275 Bank St., Bridgeton, N. J.. Secretaryand Treasurer.

fuS^L {?^LYS^ Cit7"1 Wir elpss Association.—
oOO East 165th St.. New York City

Canadian .Central Wireless Club,—Alexander
Poison President; Stewart Scorer. Vice President-
Benj. Lazarus. P. 0. Box 1115, Winnipeg." Mani-
toba. Can., Secretary.

&

Chicago Wireless Club.—John Walters. Jr Pres-
ident

: E. J. Stien, Vice President : C. Stone Treas-
urer; R P Bradley. 4418 South Wabash" Ave.. Chi-
cago, 111.. Corresponding Secretary

Central California Wireless Association G D^-loung. President: B. K. Leach. 860 Callish' St".
t resno. Cab. Secretary.

Cincinnati Wireless Signal Club.—A. J Lyon^
President; ED. Achor. Vice President : J LAnderson 1839 Hopkins St.. Cincinnati. O. Sec-retary and Treasurer.

-zQ
E

fl

St
-n
Bu^al ° tireless Club—Bernhardt M.

Zeufle.President: Arthur H. Benzec, 701 Wald^n
Ave.. Buffalo. X. Y.. Secretary and Treasurer
Gramercy Wireless Club.—J. F. Diehll, " Presi-dent

: H. Gi-pen. \ ice President: J. Gebhard Treas-urer; J. Piatt, 311 East 23d St.. New York N Y
Secretary. '

Guilford County (N. C.) Wireless Association —Hermon Cone. President : Ralph Lewis. Vice Prpvi-
tient

:
Robins Tilden. Treasurer

: Theodore Mans,
Greensboro, X, C.. Secretary

Hartford (Conn.) Wireless Association P SSouthworth, President
: W. I. Hickmott. Treasurer

jH. E. Chapman, 320 Wethersfield Ave., Hartford
Conn.. Secretary.

Haverhill (Mass.) Wireless Association.—Wil-
fred \ igneault. President: Riedel G. Sprague Vice
President; Leon R. Westbrook. Haverhill. Mass.,
Secretary.
Hannibal (Mo.) Amateur Wireless Club

Charles A. Cruickshank. President ; J. C. Rowland
\ ice President

: William Xouse. Treasurer • G g'
Owens. 13u6 Hill St.. Hannibal. Mo . Secretary

'

Independence Wireless Association.—Bovce Mil-
ler President

: Ralph Elliott. Secretary ; JosephMahan. 214 South Sixth St.. Independence, Kan
1 ice President.

Inter-Mountain Wireless Association E LBourne. President: D. McXichol, Secretary; J. G."McCullom. 219-5 East St. Salt Lake City, Treas-
urer. -

'

Manchester (N. H.) Radio Club.—Earl D FMcKewm. President: Clarence Campbell. Vice
President

: Earle Freeman. 759 Pine St.. Manches-
ter. N. H., Secretary and Treasurer.
New Haven Wireless Association.—Rov Wilmot
^ S1^T : Artllur D. Seeley. Vice President : Rus-

sell O Connor. 2 , Vernon St.. New Haven Conn
Secretary and Treasurer.

"

Oregon State Wireless Association.—Charles Aus-
tin. President; Joyce Kelly. Recording Secretary-Edward Murray. Sargeant-at-Arms

: Clarence Bi*ch-
oir, Lents. Ore., Treasurer and Corresponding Sec-
retary. * s

Plaza Wireless Club—Paul Elliott. 162 EastMxty-sixth St.. New York. N. Y.. President: MyronHanover. Treasurer.
Progressive Wireless Club.—George Holt, Presi-dent

: Silas Pace. Vice President ; T. E. StorvPoplar Bluff. Mo.. Secretary and Treasurer
Rockland County

|
X. Y.

I Wireless Association.—W F Crosby. President: Tracey Sherman. VicePresident
:

Marquis Bryant. Secretary
: Er-kinp^an Houten. 24 De Pew Ave.. Xvack. N Y Cor-responding Secretary.

'

Roslindale (Mass.) Wireless Association.—0.
n^iS Fj e^n

$
[ £ J- McKay, Treasurer : Fred

C. Fruth, 962 South St.. Roslindale. Mass.. Secre-
T3.PV.

Rochester (N. Y.) Wireless Association.—Ed-ward T. Eastman. President: Merritt D. Mother
l^L^ 1^ 1^-" La^ rence Hickson. TreasurerAithar F. Wright. Secretary: Flovd E. Wright
Rochester. X Y.. Corresponding Secretary.

Springfield (Mass.) Wireless Association.—A C
Gravel. President

: C. K. Seely. Vice President and
Treasurer

: D W. Martenson, 323 King St.. Spring-
neld. Mass.. Secretary y

Sacramento Wireless Signal Club.—F. Strader,
President; L. C. Huber. Vice President: G. b!
2SS» Treasurer

: E. Ratcliffe, 2119 H. St.. Sacra-
mento. Cal.. Secretary.

Southern Wireless" Association.—B. M. Onnen-
heim. President

; J. Fishel. 1435 Henrv Clav Ave.><ew Orleans. La.. Secretary and Treasurer
"

Tri-State Wireless Association.—C B* DpLa-Hunt. President: O. F. Lyons. Vice President:
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Electric Soldering Iron

The construction of a simple and serv-

iceable electric soldering iron is shown

in the accompanying illustrations.

For the heating element one of the

special heater ahoy wires is recom-

mended, such as Calido or Xichrome.

having about 60 times the resistance of

copper. German silver wire of course

mav be used, but will not meet the re-

quirements so well. The commercial

German silver alloys vary so that it is

difficult to give the exact data. The

eighteen per cent and the 30 per cent

nickel German silver wires should have

about eighteen and 30 times, respectively.

the resistance of copper. Therefore, if

German silver wire is to be used, it is

obvious that the heating element must

be correspondingly longer to provide the

necessary resistance.

For no volt service, seventeen feet of

Xo. 28 B. & S. gauge Calido wire will be

required. For 220 volt work just twice

as much resistance wire would have to be

used. If German silver wire is used. 55

to 60 feet of the eighteen per cent alloy

and 35 to 40 feet of the 30 per cent alloy

will be required. Some difficulty will be

experienced in efficiently disposing of the

extra length of the German silver heat-

ing element, so the advantage of the

higher resistance wires is obvious. Fur-

thermore, the melting point of the special

heater alloys is around 2800° F., consid-

erably above that of German silver.

The soldering copper used is of stand-

ard size (No. i^V obtainable in any

hardware store, and is about four inches

long and one inch thick, with beveled cor-

ners, as shown in Fig. 1 at (A).

Sheet mica is used for insulation. As-

bestos is temporarily satisfactory, but in

time it disintegrates. Four strips are

cut as shown at (B), Fig. 1. These four

mica strips are applied to the copper as

shown at (C), just as though the copper

were rectangular instead of octagonal.

The pieces of mica are held in place tem-

porarily with two pieces of soft copper

wire as shown.

If asbestos insulated copper wire is ob-

tainable, it should be used for the con-

ducting leads. Otherwise, two pieces of

- •
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double cotton covered copper wire about

Xo. 16 gauge will be required. These

should be about eighteen inches in length,

and the insulation should be removed

from one end of each piece for about live

inches. The bare end of one is now

twisted around over the mica, as shown

at (O. Fig. I. The wire bound around

the wooden handle to hold the conducting

leads should be removed and two grooves

cut on opposite sides for these leads as
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shown at (D). The copper with the

mica insulation in place ready for wind-

ing is shown in Fig. 2.

Measure off the wire for the heating-

element, allowing four or five inches for

connections. It is well to wind the wire

on a spool or bobbin. This will save

some annoying kinks and twists. At-

tach one end of the heater wire securely

to the bare end of the copper lead by
twisting it around tightly several times.

A good connection is very important. If

a lathe is available the winding process

will be greatly facilitated. However, a

fig. 2

good job can be done by hand. The turns

must be wound tightly and evenly, mak-
ing sure that no two adjacent coils touch.

The pieces of copper wire used for hold-

ing the mica in place should be removed
when the winding reaches them.

The seventeen feet can be wound in

one layer. The second illustration, Fig.

2, shows the winding completed. The
loose end of the heater wire should be

secured so that the coils will not unwind.

If German silver wire is used, several

layers will be required. Between layers,

mica insulation strips should be placed,

just as between the first layer of wire

and the copper.

If the wire has been applied in one

layer, follow the winding from one end

to the other, making sure that no two
adjacent turns come into contact with

one another. Then prepare four strips

of mica, as shown in Fig. 1, (E), and

fasten them in place over the heating

element with a piece of copper wire near
the end. Take the second copper wire
lead and twist the bare, end tightly

around over the mica as shown in (E).

Be sure this bare copper is well insulated

from the heating coil. It is well to slip

in a piece of mica at each corner, as an
additional safeguard. Contact between
this lead and the heating element under-

neath the mica would immediately result

in a short circuit and a burnout. Slip a

piece of mica under the copper wire used

to hold the mica in place, then run the

end of the heater element under this and
back to the bare end of the copper lead,

to which it should be securely attached

by twisting a number of times as shown
in (E). If cotton insulated copper wire

has been used for the leads, it is well to

paint over the cotton with sodium sili-

cate (water glass). This will in a meas-
ure serve to protect the insulation.

Xow put the leads in the grooves in

the wooden handle and wind a piece of

adhesive tape two feet long around the

handle two or three times for insulation.

Then tightly twist a piece of large wire

around the handle and over the tape to

hold the leads in place. Finally wind a

layer of adhesive tape over the 'handle

from front to back.

Bare the ends of the leads and attach

to flexible conducting cords six feet or

so in length, having at the end a regular

attachment plug. The tape wrapping
around the handle should be carried out

on the conductors a short distance to

strengthen them. A little talcum powder
or flour, or even whiting dusted over the

adhesive tape, will prevent its sticking.

The soldering iron is now ready for a

test. Turn on the current. The iron

should be hot enough to melt solder in

about four minutes. If it does not be-

come hot enough, the heating element

should be shortened a turn or two. If it

becomes too hot, add several turns. By
shortening or lengthening the heating

element the desired working temperature

can be obtained. \\ nen this has been

reached, a protective cover should be
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prepared. Another layer of mica strips

should be applied. Over this a layer of

asbestos paper is placed and. bound on

with a layer of bare copper wire, about

No 20. This will make a very satisfac-

tory covering, but the appearance of the

iron will be much improved by a sheet

iron housing made as shown in Fig. 1

(F) and bound in place with a single

turn of wire, as shown by the finished

iron in the lowest illustration, Fig. 2.

If the heating element has been care-

fully insulated and wound, this soldering

iron will give long and satisfactory

service. W. G. Paulson.

Spring Drive

A large number of machines equipped

with motors are required to start up sud-

denly so as not to lose time. This is gen-

erally the case with textile machinery. In

such cases oil switches, which throw the

full current on suddenly are generally

In order to reduce the sudden shock,

which is harmful to the machine and

pinion (A) on the armature shaft. This

pinion is geared into a large gear (B)

to reduce the speed. The gear (B) runs

loose on the shaft (D) while the spider

(C) is set-screwed to the same shaft.

As the current is turned on, the gear

revolves and transmits its power to the

spider by means of springs (E), (F),

(C) and (H). These springs are held

in position by means of lugs cast on the

arms of both the gear and the spider.

The gear starting up suddenly, forces the

springs to compress, thereby causing the

soider and shaft to start slowly.
P

G. B. Tanis.

Plan orGear

61DE V/EW

SPRING DRIVE MECHANISM

often breaks the threads of the fabric

which is being woven, a spring drive will

be found to be of great benefit.

The illustration shows a motor with a

Making a Green Light White

Any one who has had his picture taken

in one of the three-for-a-quarter, fin-

ished-while-you-wait postal card studios

knows the ghastly appearance of the

smoothest complexion in the light of the

mercury vapor lamp. The dainty pink

of the "peaches-and-cream" skin becomes

a sickly greenish purple and the fresh-

ness of youth is lost. This is due to the

absence of red rays in the light given off

from a mercury arc and it has been the

greatest objection to this source. The

light is very efficient and its low intrinsic

brilliancy is a point in its favor, but its

color has prevented its use wherever it

is necessary that things should appear

as they really are.

Many schemes were tried for over-

coming this objection. One plan was to

introduce a gas into the tube instead of

having a vacuum. Most gases attacked

either the mercury or the glass or would

not keep up a continuous arc. Nitrogen

gave a pink light as long as the tube was

held in ice, but when removed it became

green. This was because the mercury

did not vaporize to the same extent at a

low temperature. Some metallic in-

gredients were tried. Potassium gave a

tube of light half red and half green. It

proved impossible to mix the two spectra

or superimpose them one upon the other.

The plan of combining the mercury

lamp with another source such as a car-
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bon incandescent was tried but this com-
plicated the lamp and lowered its effi-

ciency. Colored glass tubes were of no
avail. At last, however, a method has
been devised which seems to meet all re-

quirements.

This method consists of the use of a
fluorescent reflector. A fluorescent body
has the property of absorbing light waves
of a certain length and giving out in their
place rays of another length. In other
words it may receive yellow light and
give out red light. This, in fact, is just
what the reflector designed for this pur-
pose does. And since the mercury lamp
is strong in yellow rays the reflector gives
off red rays which combine with the
green to produce a perfectly white light.

The substance used in this reflector is

called rhodamine. It is an organic com-
pound produced by synthetic chemistry.
Some difficulty was encountered in mak-
ing the rhodamine permanent; a plain
coating would lose its effect in 24 hours.
A process of treating paper screens was
finally developed, and these screens are
now used as reflectors.

Alarm Clock as a Switch

Instead of carrying the alarm clock
to your bedroom where its loud ticking
is an annoyance, it can be left elsewhere

ALARM CLOCK AND SWITCH

and be just as useful when provided
with the attachment shown placed over
the top of the clock.

To the binding posts of this attach-
ment an electric bell and battery in ser-
ies are connected by wires. The lever and
its binding post are insulated from the
fastening cross piece by a strip of fiber.

When the lever is swung up close to the

bell hammer of the clock the circuit is

completed from one binding post
through the clock casing, hammer and
lever to the other post as soon as the
alarm is setoff. The bell will continue
to ring until the lever is removed from
the hammer.

Fans In Cold Storage
Warehouses

In the cold storage of eggs the electric

fan is a valuable factor. When eggs are
first placed in the "chill rooms" much

- —-- - - - . ._ . ._

COLD STORAGE FAN IN OPERATION

moisture is produced by the compara-
tively high temperature of the eggs com-
ing into contact with the cool air. One
way of getting rid of this moisture is to
place an electric fan so that it will blow
the air in the room through a long
wooden box about 14 by 14 inches
square, ten or twelve feet long and open
at the ends. The opening through this
box is partially filled with calcium chlo-
ride which has a strong attraction for
water. The chloride takes up much of
the moisture which runs out the end of
the box opposite the fan and into a basin.

It frequently happens also that goods
are received in large quantities for stor-
age and in being stacked away the in-
terior of the pile would not cool very
quickly. The equalizing of temperatures
is hastened by directing a strong breeze
from a fan upon the goods.
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A Phosphorescent Lamp

Some chemical compounds have the

property of emitting light if cathode or

X-rays are projected against them. If

the same compounds are subjected to

high frequency oscillations in a vacuum

they will become quite luminous, giving

off light without any heat. A rather

novel lamp can be made in a manner

detailed below.

Cover a small spherical bulb (a),

at (c'c) are glued strips of tin foil to

form circles. These circular strips con-

stitute the electrodes or connections for

the terminals of the high frequency ap-

paratus. Any high frequency apparatus

is satisfactory. If one is not at hand it

can be made in a short time.

A dozen turns of highly insulated wire

constitutes the primary of the high fre-

quency transformer. This coil can be

wound on a wooden skeleton frame about

• •

/

/c/mfr
A PHOSPH03ESCENT LAMP

yA inch in diameter, with a good grade

of varnish and sprinkle luminous zinc

sulphide on its surface and allow it to

dry thoroughly before placing it in a

large spherical bulb (b). The bulb (a)

can be made by blowing out the end of

a sealed glass tube about Y+ inch in

diameter. The bulb (b) which should

be about five inches in diameter and

should have a neck about two inches

long, can be purchased. Make two holes

in a cork and place the glass tube sup-

porting the coated sphere in the center

hole. Through the other hole pass an

open tube which will serve as a connec-

tion to the pump. The cork and the end

of the neck are liberally covered with

red sealing wax.

The bulb is now ready to be exhausted

by means of a good pump. A high

vacuum is necessary, and owing to oc-

cluded gases it is well not to seal off the

bulb from the pump until the lamp has

been in operation for some time. On

the outside of the large spherical bulb

eight inches in diameter. The secondary

of the high frequency transformer is

made of several hundred turns of fine

silk covered wire wound on a shellacked

cylinder of well seasoned wood about

four inches in diameter. The whole coil

should be well covered with shellac when

finished.

The terminals of the secondary coil

(e) are connected to the tinfoil elec-

trodes (c c). The apparatus is arranged

as shown in the diagram. A step up

transformer (no to 3,000 volts) or an

induction coil is placed at (f). In series

with this is connected a spark gap (g)

and the primary (d). A condenser of a

capacity approximating that of six two

quart Leyden jars is placed as shown

at (h). When the vacuum is sufficiently

high the zinc sulphide will glow under

the action of the high frequency oscilla-

tions in the spherical bulb. The bulb

should be spherical to obtain the best

results.

This form of vessel which does not
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have sealed-in electrodes is called elec-

trodeless, and consequently this dis-

charge is what is termed electrodeless

discharge. The light is quite efficient.

Although the intensity is not high suf-

ficient light is emitted to enable a person

to read easily. The lamp is novel in

that it is an example of light emitted

without the usual heat which accom-

panies commercial light sources. Such

a light source is the ideal toward which

scientists are striving.

Battery Inspection Lamp

The battery man likes to know daily

the condition of the electrolyte and the

plates of his battery. If the jars are of

glass an incandescent lamp may be held

BATTERY INSPECTION LAMP

back of the jars and the examination

made in this way. In the case of lead or

other containers, samples of the elec-

trolyte must be taken out carefully by

means of a syringe.

All of these methods may be set aside

by using the Duplex under acid inspec-

tion lamp. The lamp is protected by a

celluloid tube and is fitted with cables

and spring terminal contacts. By con-

necting the spring contacts across a few
cells, current for the lamp is obtained
and any part of the electrolyte examined
without disturbing it except to lower into

it the lamp and tube.

A Luminous Dial Clock

LUMINOUS DIAL
CLOCK

In jewelry stores and other shops,

rather expensive clocks are often ar-

ranged so that the pressure of a button
will cause the dial to be lit up brilliantly

from the inside, the figures and hands
standing out in bold re-

lief. This pleasing effect

is accomplished by a

miniature light inside of

the clock, and a semi-

transparent dial, usually
of ground glass. When
there is no light behind
it the dial appears like

an ordinary one.

It is not a difficult task

to convert almost any
clock into this form, and
the result is well worth
the trouble.

The first step is to re-

move the outer glass, or crystal, after

which the hands are taken off. It will

then be a simple matter to remove the

regular dial. The one to be substituted

is easily prepared. Secure a circular piece

of glass, the same size as the dial just

removed
;
perhaps another crystal from a

similar clock is available. If so this will

do very nicely, if the diameter is correct.

The necessary ground surface can be sat-

isfactorily produced by holding it lightly

and carefully against an emery wheel, or

grindstone, keeping the glass constantly

in motion, so as to grind or scratch it uni-

formly. Test it from time to time by
holding it to the light. A hole in the

center will have to be bored, to allow the

shaft carrying the hands to project

through. Where the clock also possesses

a second hand and alarm setting hand,

additional holes will have to be bored.

They can be bored by the usual method
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of using a rotating brass tube, emery dust

and turpentine—and patience. Painting

on the divisions and figures complete the

dial.

While the above glass dial will work

very well when so constructed, fully as

pleasing results can be obtained, with a

fraction of the work by using instead a

piece of ordinary tracing cloth, such as

draftsmen use.

This form of dial is prepared by first

cutting a ring (A) (see figure) of tough

cardboard. A circular piece of tracing

cloth (B) is pasted to this ring, keeping

it smooth and free from wrinkles. As

elaborate figures as desired can be made

with a drawing pen.

For the light, a flashlight bulb (C) of

from one to six candlepower or more is

best. The smaller the better, however.

A miniature base is fastened to an arm

(E), which in turn is secured to the

framework of the clock. The bulb should

be placed well back. The best position

will have to be determined in each par-

ticular case. Probably it will have to

be placed to one side about as illustrated,

and the dial will not be quite evenly

illuminated, but this will matter little.

For a very even distribution of light, two

or more bulbs might be used. A little

reflector aids in directing the light. The

lamp terminals can be run to two bind-

ing posts on the back of the clock. One

is shown at (H). One of the posts at

least must be insulated from the clock.

James P. Lewis.

Electric Sewing Machine Drive

A very simple form of adapting elec-

tric drive to the sewing machine is

shown in the accompanying diagram.

For this service, a constant speed motor

is recommended. The writer has used a

Car Step Registers Passengers
— i

A device for registering the number of

passengers boarding a street car is the

subject of a patent issued to R. W. and

L. R. Balch of Xeillsville, Wis. As a

passenger mounts each step the step is

depressed, which closes an electric switch

upon an indicator. It is claimed for the

device that it indicates whether the pas-

senger is entering or leaving the car and

does not register until the passenger has

depressed more than one step.

ELECTRIC SEWING MACHINE DRIVER

one-twelfth horsepower induction motor.

The lever (E) carries the leather pad

i B), and the belt tightener pulley (A).

This lever is connected by the wire l^D)

with the ordinary treadle—the regular

belt, of course, having been removed

from the sewing machine. By depress-

ing the treadle, the lever (E) is raised,

forcing the leather pad (B) against the

wheel and stopping the machine, at the

same time raising the pulley (A) and re-

leasing the tension on the belt. When
readv to resume sewing, the treadle is

raised and the spring (C) (a heavy rub-

ber band would do as well), draws the

lever (E) down, removing the leather

pad (B) from the wheel and gradually

tightening the belt. By gradually rais-

ing the treadle, the desired speed may

be found, as this arrangement permits

of quite a range of speed through ad-

justment of the tension at (A). The

ereat advantage, however, is that by de-
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pressing the treadle, the machine is in-

stantly stopped at any desired place in

the sewing, and as the motor continues

to run, the sewing may be resumed very

expeditiously, by simply raising the

treadle.

For Examining Stereopticon

Slides

A firm whose business is that of manu-
facturing and renting picture slides for

use wdth a stereopticon provides a table

equipped with devices by means of which

EXAMINING STEREOPTICON SLIDES

its customers may examine and select

the slides desired.

The arrangement consists of a wooden
box having a sloping top of ground
glass within a frame. Under the glass

is an incandescent lamp. The slides are

laid upon the glass and with the lamp
turned on the pictures are brought out

clearly by the light diffused through the

ground glass and without casting a dis-

agreeable light in the customer's eyes.

Fastens Pipe or Molding on
Ceiling

The use of this handy device or "tog-

gle" for hanging pipe or molding to

metal lath, wood lath or hollow tile ceil-

ing is best explained by reference to the

illustration. In putting up molding a

34 inch hole is drilled in the molding and

ceiling, the toggle is thrust through and

PATENT FASTENING FOR ELECTRICAL WORK
the cross head falls into position. The
metal strap is then drawn down tight

with pliers and fastened with brads or

screws. Capping will fit over the strap

without gouging. Wire takes the place

of the strap on the pipe toggle.

Inspecting Filled Bottles

A very simple method by which any
translucent liquid, such as ginger ale,

pop, etc., is examined before labeling is

illustrated by the cut. A box painted

ARRANGEMENT FOR INSPECTING BOTTLES

white on the inside and containing two
sixteen candlepower lamps is used. The
sloping front with two openings allows

two bottles at a time to be placed in posi-

tion and by the light shining through the

inspector is able to detect any foreign

matter.



Life of a Storage Battery
By FRANK M. EWING

The life of a storage cell depends very

much upon how closely it is worked to

its rated capacity as well as upon its me-

chanical construction. Some claim when

worked to an average of 80 per cent of

its full capacity it is safe to count on two

years' service without any attention at all

to the battery, except to add occasionally

a little water for replacing evaporation.

Others claim some storage batteries have

been in use for over three years without

any more attention than to add water oc-

casionally in order to keep the tops of the

plates covered. Of course the quality of

water is an important factor. In some lo-

calities the water is very injurious to the

elements of storage cells, consequently

their life is very short. It is absolutely es-

sential that the acid and water be free

from impurities, such as iron, arsenic and

nitric or hydrochloric acid. In selecting

sulphuric acid none but the sulphur or

brimstone acid should be used ;
acid made

from pyrites is liable to contain impuri-

ties, such as iron or arsenic. In places

where pure water is not available only

distilled or rain water should be used.

Although storage batteries do not

"store" electricity, they certainly do store

energy by converting the kinetic energy

of the electrical current into chemical po-

tential energy, which may be realized as

kinetic energy again. The efficiency of

the accumulator (or of any other means

of storing or transforming energy) is the

output divided by the input. This quo-

tient is always less than 1, as the accumu-

lator is not a perfect storer of energy,

that is, there are certain losses in the

transformation of kinetic electrical to po-

tential chemical energy, and vice versa,

besides the loss of the energy required

to force the current through the cell, that

is, the loss due to the resistance of the

plates and electrolyte.

I find from my experience in handling

the Type E Chloride accumulators, Hiich

are used for telegraph and telephone

work, that when not discharged at an

excessive rate, nor to a lower electro-

motive force than 1.9 volts per cell, the

positive plates last for about 1,200 or

more discharges; while, if discharged

each time below 1.8 volts per cell, or at

an excessive rate, the life of the positive

plates will not be more than 400 or 500

discharges. The negative plates, with

good care, will usually outlast four or

five sets of positive plates. The cells

under my care last between four and

five years, which is considerably longer

than the various ratings, and only require

water added to replace evaporation,

keeping the tops of the plates covered

at least y2 inch with water. Between the

fourth and fifth year that they are in

service the positive plates become dis-

torted, which is known as buckling, and

crumble to pieces.

The cause of buckling seems to be the

formation of sulphate in the plugs of

active material which fill the spaces of

the grids, thus causing the plugs to ex-

pand. Lead having very little elasticity,

the grid is forced out of shape. As

usually constructed, the edges of the grid

are heavier than the intermediate por-

tion, so that the effect of the distortion

is to bulge the plate in the center. If

the plates are not discharged too far and

too rapidly, the expansion of the active

material is gradual, causing the grid to

stretch evenly. This makes the plates

"grow" or increase in area, sometimes as

much as ten per cent.

Unless a battery is properly looked

after, sulphating is liable to set in, and

if allowed to go too far may cause a great

deal of trouble. Lead sulphate is formed

during each discharge of a cell. This

sulphate ordinarily does no harm ; in fact,

it is essential to the operation of the cell.



1074 POPULAR ELECTRICITY

However, under certain conditions a
white insoluble sulphate, may be formed,
and it is this that is credited with the

action known as sulphating. When a

cell is sulphated the plates, more par-

ticularly the positive, become covered in

spots with this white insoluble sulphate,

which is difficult to remove. As the sul-

phate usually accumulates in patches, and
as it prevents to a large extent chemical
action on the active material underneath
it, the capacity of the cell is reduced and
the uneven action is liable to lead to

buckling unless the mechanical structure

of the plate is such that buckling is prac-

tically impossible.

The most frequent causes of sulphat-

ing are overdischarging, strong specific

gravity of electrolyte and allowing the

battery to stand for a considerable length

of time in a discharged condition. If a

battery is looked after, as it should be,

there will be no trouble from this source.

If cells are repeatedly discharged below
1.7 volts, sulphating may be expected.

At the end of a complete charge, a lodg-

ment of white powder that may easily be
brushed off will sometimes be noticed on
top of the plates. Provided the body of

the plates are the proper color (positive

dark brown and negative slate color) no
attention need be paid to this powder as

it is composed of particles from the

plates thrown off by the gassing at the

end of the charge. These particles be-

come sulphated and of a light color while

in suspension in the electrolyte.

In case white insoluble sulphate ap-

pears on the plates, the battery should
be given a long continued charge at a

low rate, somewhat below the normal
eight hour rate until the cells give all

the signs of a full charge, and the plates

have resumed their normal color. In
case of badly sulphated cells, the color

of the positive becomes lighter than nor-
mal and the negatives considerably

darker.

There are several kinds of treatment
that will injure the cells. Among these

is the habit (which should never be al-

lowed) of connecting the terminals
through a small resistance, or short wire,
to see if the battery is in working order,
or how much of a spark it will give. A
current of great magnitude will flow for
a moment and it will be likely to loosen
the paste and cause sulphating in the
cell. Either a voltmeter or an incan-

descent lamp of known voltage should
be used to determine the condition of the
battery.

A complete charge should exceed the
previous discharge, in ampere hours,
from twelve to fifteen per cent. The
principal indications of a complete
charge are

:

(1) The voltage and specific gravity reach a
maximum value, which value is not nec-
essarily fixed; for example, the voltage at
the end of a charge may be from 2.4 to 2.7
volts. In the battery under my care the
specific gravity always stands at 1,200 de-
grees and falls to 1,190 degrees on discharge.

(2) The amount of gas given off at the plates
also increases when the cells are fully
charged. Nothing is gained after the plates
commence to gas freely, and it has been
my practice to cut the charging current off
when the plates commence to gas freely.

(3) The positive plates become a dark brown,
and the negatives a light gray.

(4) With all the cells of the battery in nor-
mal condition, with pure electrolyte and no
material lodged between the plates or sedi-
ment touching them at the bottom, the maxi-
mum voltage and specific gravity are
reached when, with the charging current
constant at the normal rate there is no
further increase in either during a period
from one quarter to one half hour; for
example, if the charge has been carried on
for eight or ten hours with a gradual rise
in the voltage and specific gravity during
that time and with an additional one-half
hour of charging, there should be no further
rise in either, then the charge is complete.
When a storage cell has the electrolyte cov-
ered with paraffin oil, there may be at any
time a thin white froth on top of the oil,
but when this froth develops rapidly to a
depth of one-quarter inch, the cells are
charged sufficiently. Care should be taken
to keep the plates immersed in the electro-
lyte more than half an inch above the top
of the plates. A storage cell will not give
its maximum capacity until it has been
subjected to from ten to fifteen discharges,
but will have at first about three-fourths of
its maximum.

In order to secure satisfactory opera-
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tion of a storage battery each of the cells

should be inspected at regular intervals.

It has been my practice to inspect the

cells every day and watch them carefully

while they are being charged. The volt-

age of individual cells may become low,

the electrolyte may not be of the proper

specific gravity, or foreign substances

may become lodged between the plates

or in the bottom of the cell, and regular

inspection is necessary to locate any such

defects that may develop.

For the inspection of individual cells,

a portable lamp should be used so that

any tendency for an accumulation or

lodgment of material between the plates

can be at once noticed. If the elements

are in glass jars, an ordinary lamp with

extension cord to attach to the electric

service wires will be found most con-

venient. By holding the lamp behind the

jars and looking through between the

plates the condition of the cell can at

once be seen. When examining a cell

great care should be taken to look be-

tween all the plates, and any accumula-

tion of material should be removed at

once. A lighted match should never be

used to examine cells as there is danger

that the gas thrown off while charging

will ignite. There have been cases where

explosions were caused with a lighted

match. If an accumulation is caused

from the plates themselves, it may be

pushed down to the bottom of the con-

taining vessel by means of a stick of hard

rubber or wood. If it is any foreign

substance it should be removed from the

cell. A metal rod should never be used

for removing obstructions in a storage

cell ; it is sure to cause short circuits and

do damage.

In addition to the examination of the

cells with the lamp, an examination

should be made near the end of each

charge to see if all the cells are gassing

equally and freely. If any of the cells

show readings lower than normal and do

not gas freely at the end of the charge

they should be examined at once with a

cell lamp to determine the cause of the

falling off. Very likely it is due to short

circuiting between the plates, caused

either by a lodgment of material in the

intervening space or else by an accumu-

lation of sediment in the bottom of the

cell.

The life of a storage battery is much

longer when it is installed in glass jars

on account of allowing the examination

of the condition of the plates while the

cells are in operation. A thorough in-

spection cannot be made while the cells

are in operation when enclosed in hard

rubber vessels and lead lined wooden

tanks. Of course glass jars cannot be

used for automobiles or coach lighting

on railways because the ability to with-

stand rough usage and constant jarring is

of more importance than long life for

this class of service.

During my nine years' experience m
handling storage batteries there was only

one trouble developed that I could not

at first understand. After the cells were

cleaned and put in commission again, I

discovered the negative plates would gas

as much and freely on discharging as

they would while charging. In a short

time a large amount of black substance

resembing crude rubber formed in the

bottom of the cells. In about six or

seven hours the battery would play out

after giving it the regular charging rate.

I could find no reading upon a trouble

of this nature and those who had experi-

ence in handling storage batteries were

puzzled ; it was a new one to them. They

all suggested an over charge which was

given ; the specific gravity was run up to

1,250 (fifty degrees above normal), but

the trouble still remained and was not

removed until new negative plates were

installed. The trouble was caused by the

negative plates being exposed in the air

too long while the battery was being

cleaned, although the men were cau-

tioned to keep the plates in a jar im-

mersed in water while cleaning. The

plates had been in service six years when

this occurred.
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Battery Connector Puller

The individual cells in the various

types of Exide batteries are joined to-

gether by connectors burned to the strap

post. This burned connection is positive

and satisfactory. When one or more

BATTERY CONNECTOR PULLER

cells have to be cut out, it has heretofore

been customary to do this in one of two
ways : Either by loosening the connector

by putting a flame on the burn over the

post, or by boring through the burn with

a brace and bit.

The Electric Storage Battery Com-
pany puller is a device for uncoupling

the connectors by shearing, leaving both

the post and connector in condition for

reburning.

The connector is made in two sizes

to fit all types of Exide cells. In the

illustration it is shown fitted to the pillar

strap ready for operation.

Lamp Lighting With Batteries

In many states it is the law for motor

boats to carry lights. If old style oil

lamps are used it often becomes a prob-

lem as to how to light the lamps if one

happens to be out of matches.

I have used the following method with

satisfaction: Take the heavy insulated

wire from the spark plug. Place one of

the lamps so that the metal burner of the

lamp will be in contact with the base of

the engine. Put a drop of gasoline on

the wick of the lamp. Now hold the

wire about 1-32 inch from the wick cas-

ing, and switch the batteries on and the

spark will light the lamp. This same
method can be followed out by autoists,

where electric ignition is used.

B. E. Vincent.

Vinson Lamp Tester

To aid in developing an entirely satis-

factory lamp for railroad trains, Mr.
Vinson, engineer for the West Railways
of France, has constructed a simple de-
vice for vibrating lamps under test, as
they would be vibrated on a train in mo-
tion. This is used in studying various
kinds of filaments to ascertain the one
least liable to break.

As the shocks given to the lamps by
the rotating device are stronger than or-

dinary, the test does not take as much
time as where the lamp is mounted on
a railroad car. The lamp is fitted in a

socket which is carried by a small board,
and the board is hinged and is tripped
up and then let drop each time by a re-

volving device operated by a small motor.
It can easily be seen what kinds of fila-

ments hold out the best, and the lamps
can be made accordingly. An indicator

shows the number of shocks given to the

lamp, and by an electric device the appa-
ratus stops as soon as the filament breaks
and there is no more current passing

in it.

Belt Dressing for Small Motors

Small motors play a great part in ad-

vertising and in running models and toys.

Common string or cord is often used for

belts, but to keep it from slipping it is

often stretched too tight and the shaft

brings unnecessary pressure on the

bearings. To avoid this the belts should

be dressed as large belts are. The best

way is to wax the cord with soft wax,
preferably beeswax. Also wax the pul-

ley. The device will now run better,

without strain.



It is now somewhat over nine years

since the first wireless message was sent

by the great Marconi across

An the Atlantic from the
Adventure United States The send-
in Wireless -

ng of such a message to _

day is not a matter of especial comment,

but the inside facts connected with the

sending of that first message make a very

interesting story. Frank Parker Stock-

bridge, at that time a reporter on the

New York Morning Journal, was given

the job of seeing that the first message

so transmitted should be one from the

owner of that paper, Mr. Hearst, to the

editor of the London Times. Mr. Stock-

bridge carried out the command of his

managing editor, and exactly how he

turned the trick he will himself tell, for

the first time in print, in the April issue

of this magazine.

It is an exciting story from start to

finish. It is chock full of that kind of

action that always makes the "putting

over" of a great newspaper scoop inter-

esting reading. If you are looking for

real thrills be sure and read "An Ad-

venture in Wireless."

The first theater to use electric lights

was the Academy of Music, located on

Halsted street, Chicago.

First The lights were installed

UsfETectric- *e auditorium only On

Lights the night the I5° slxteen

candlepower lamps were

turned on the actors struck, asserting

that they could not "make up" by gas

light and look their parts under electric

light. After some protesting, they pro-

ceeded with the play.

The first theater to have both the au-

ditorium and stage equipped with incan-

descent lamps was the old Haverly Thea-

ter on Monroe street, Chicago, where the

Inter Ocean building now stands.

An interesting phase of the endeavor

to make individual countries independent

of others in case of war

Nitrogen was raised at the last meet-

and War ing of the British Associa-

tion for the Advancement

of Science by Mr. E. Kilburn Scott.

After describing the various processes

for making artificial fertilizers by_ secur-

ing the nitrogen from the air with the

aid of cheap electric power, Mr. Scott re-

ported on the extent to which such meth-

ods were already in commercial use on

the European continent. He then made

a plea for the establishment of similar

industries in England, holding that the

government should subsidize the same

so as to have an inexhaustible supply of

nitrogenous compounds available in case

of war. At present, Great Britain is de-

pendent on other countries for its supply

of the nitrates and nitric acid without

which no commercial explosives can

be made. Should this supply suddenly be

cut off—as might easily happen in case

of a war with other nations—England

might find itself in a very serious posi-

tion. Mr. Scott therefore argued that

even if an electrical plant for making

nitrogenous compounds from the air

might not be able to compete in price

with the existing supply of mixed ni-

trates, its establishment would still be

warranted as an insurance of England's

holding its ground in case of an inter-

national war.



ircuits
When convalescing from typhoid one of

the patients shouted for something to eat so
lustily that the nurse brought him a tea-
spoonful of oatmeal. "Now," said he peev-
ishly, "I want to read. Bring me a postage
stamp. '

'

* * *

A school superintendent, making his rounds
through the district schools, came to one in
which he thought the scholars were not quite
so attentive and quick in perception as they
ougnt to be. He resolved to test them on
these points and stepping to the blackboard
said to the school:

'
' Give me some figures to write on the

board. Any figure below 100. '

'

"Forty-five," sang out a scholar, and the
superintendent put down 54. "Thirty-two,"
said another urchin, and 23 was written
down. "Eighty-seven," hinted a third
scholar, and the man wrote 78. Finally a
little fellow put up his hand and said, "Put
down 77. You can't get that wrong."

* -X *

The Prodigal had returned.
"Father," he said, "are you going to kill

the fatted calf?"
"No," responded the Old Man, looking the

youth over carefully. "No, I'll let you live.

But I'll put you to work and train some of
that fat off you. '

'

* * *

"Speaking of etiquette, did you send the
dollar for those advertised instructions on
'"What to do at table?' "
"Fes."
"And what did you get?"
"A slip with one word printed on it:

'Eat!' "
* * *

"Why do you put the hair of another
woman on your head?" he asked severely.
"Why do you," she replied sweetly, "put

the skin of another calf on your feet?"

Sir Eobert (as sudden scurry is heard)

—

"What was that?"
Nervous Loader—"O-only a robert, Sir

Rabbit!"

Farmer—"Here's a letter from city folks
answerin' our ad, Mirandy. They want ter
know if there 's a bath in the house. What '11

I tell 'em?"
His wife—"Tell 'em the truth. Tell 'em

if they need a bath, they'd better take it

before they come. '

'

* * *

Contractor—"I wish to get a permit to
dig up the pavement on Main street. '

'

"Why, we can't give you that. There
isn't any pavement in Main street."
"I know; but I want the permit so that we

can dig up the pavement as soon as there
is one.

"

# * *

Pat was hard at work digging a post hole
when the boss strolled by.
"Well, Pat," said he, noting the progress

of the work, "do you think you will be able
to get all that dirt back into the hole
again?"
Pat looked doubtfully at the pile of dirt

r

and then at the hole, scratched the back of
his head, and after some thought said:

"No, sor, sure I don't think I've dug th'
hole deep enough."

*

"Lady," said Meandering Mike,
you lend me a cake of soap!

i l would
; }

1

1

Do you mean to tell me you want soap!"
"Yes'm. Me partner's got de hiccups an'

I want to scare him. '

'

A small boy called on a doctor one evening.
'Say, Doc, I guess I got measles," he re-

'
' but no one knows. I can keep itmarked,

quiet. '

'

The doctor looked puzzled.
"Aw, get wise, Doc," suggested the small

boy. '
' What '11 you give me to go to school and

spread it among all the kids in the village?"

* *

i i My good friend," softly says the minister,
leaning over the bedside, '

' I trust that all is

well with your soul. May I ask what are your
beliefs as to the next life?"
"I don't know," feebly answers the dying

man. "You'll have to ask my wife. She had
charge of my religious views."
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Common Electrical Terms Defined
In this age of electricity everyone should be versed in its phraseology. By studying this page from month

to month a working knowledge of the most commonly employed electrical terms may be obtained.
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Life of Ixcaxdescext Lamp.—The length of

time an incandescent lamp will burn before the

filament is destroyed. This is called its total

life. Its useful life is the length of time it

burns before its candlepower falls below a

certain percentage of its rated light. This per-

centage is set at 80. After this mark is reached

a new lamp should be provided.

Lightning.—An electric discharge between
a cloud and the earth or between cloud and
cloud. In theory the earth and cloud or cloud

and cloud are charged with static electricity

of opposite polarity. The air is the dielectric

which is finally punctured by the high voltage

and the two opposite charges neutralize each

other by the discharge.

Lightning Arrester.—A device by which a

lightning discharge striking an electric circuit

is carried to ground without damaging results

to the apparatus connected to the circuit.

Line.—Used to refer to electrical conductors

connecting tvro or more points or stations.

Lines or Force.—If a wire be passed

through a hole in a piece of glass held hori-

zontally, iron filings sprinkled upon the glass

will arrange themselves in

circular lines about the

wire if a current be passed
through the wire. The
magnetism thus created is

termed "lines of force."
All magnetized bodies are

surrounded by this invisi-

ble field which will cause

soft iron filings to display

this linear arrangement if

brought into the field.

(See cut.)

Link Fuse.—A strip or plate of low fusing

metal placed upon a suitable block and con-

nected in an electrical circuit

to open it by melting in case

too much current flows through
it. (See cut.)

Load Factor.—The ratio

of the actual number of am-
peres output of a plant to the

output of the plant operated

at full load for the same time.

Local Action.—The small currents set up
within a battery because of the impurities in

the zinc. Impure zinc in other words if placed

in a battery becomes a mass of small batteries

with minute circuits between the impurities and

the zinc.

Local Battery.—In telegraphy the battery

Lines of Force

Link Fuse

ments only, the circuit being opened and closed

by a relay connected to the main line.

Lock Switch.—A snap switch so made that

it can be operated only by the use of a key.

Lodestone.—P name applied to magnetic
iron ore that possesses naturally the property
of attracting pieces of iron to it.

Magnet.—A body possessing the power of
attracting soft iron, nickel and cobalt. Com-
monly applied to a bar or horseshoe shaped
bar of magnetized steel.

Magnetic Cut-out.—A circuit-breaker in

which the switch drawn open by a spring is

kept closed by a latch which is released by the

operation of an electromagnet.
Magnetism.—That branch of science that

treats of magnets and magnetism. Also ap-

plied to the magnetic condition found about
magnets and wires and coils carrying current.

Magnet Keeper.— See Keeper.
Magnet Coil.—A coil of wire thrust over

an iron core to make an electromagnet.
Magxet Coke.—The iron core around which

an insulated coil of wire is wound for the pur-

pose of magnetizing the iron. An induction

coil has a core of soft iron wires, while dynamo
and motor field magnets have a core of cast or

of wrought iron, the latter being preferable.

Magnetic Battery.—A compound magnet
made up of a number of single permanent
magnets bolted together.

Magnetic Coxcextrator.—An apparatus
consisting of electromagnets arranged to sepa-

rate the sand of magnetic ore from sand or

soil with which it is mixed.

Magnetic Curves.—Iron filings scattered

upon a pane of glass or a

sheet of paper held over a

magnet will arrange them-
selves in curves to which the

term defined is applied. (See
cut.)

Magxetic Declixatiox.—
The angular deviation of the
magnetic needle causing it to

rest at the angle with the true meridian. In
other words, owing to the north magnetic pole

not coinciding with the true north pole, the

compass needle does not point north and south

except on the meridian intersecting the two
poles.

Magxetic Dip.—The angle from the hori-

zontal which a magnetic needle free to move
assumes. The dipping is due to the effect of

the earth's magnetism upon the needle.

Magxetic Equator.—A line joining the

points upon the earth's surface where the

Magnetic
Curves

supplying the current to the station instru- magnetic needle has no tendency to dip.
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Edison's Sixty-fifth Birthday Celebration
By WILLIAM H. MEADOWCROFT.

Owing to a long cherished wish of

Mrs. Edison to celebrate her husband's

sixty-fifth birthday in a manner calcu-

lated to afford him a most agreeable sur-

prise and much enjoyment, she had

planned to give a dinner at their home

on February ioth and to invite those of

his old-time

a s s o c i a tes

who for many
years had
been closely

affiliated with

him in the de-

velopment of

his great in-

ventions. Her
plans also in-

cluded a re-

ception after

the dinner, to

which were

to be invited

many others

of those who
at various
times had
been associ-

ated with him

in early days

and in later

enterprises.

A few
weeks before

the event was

to take place,

Mrs: Edison learned that a number of

the inventor's oldest associates were also

making some preparations to honor him

on the occasion of his birthday. This

led to a conference on the subject, at

which Mrs. Edison expressed her desire

to carry out her original plans, but she

kindly con-

PHOTOGRAPH OF MR. EDISON
Photo by Folk, New York

TAKEN ABOUT FEB. 1, 1912

sented to an

a r rangement

whereby the

c o m m i t tee

could com-
bine with her

and put into

effect the

pre sentation

which is al-

luded to be-

low.

The inven-

tor was kept

in the dark as

to these ar-

r a n gements,

but was asked

to keep him-

self free from

work or en-

g a g e m ents

for the eve-

ning in ques-

tion, to which

he consented,

although
seeming some-
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what suspicious that something was

afoot to interfere with his usual strenu-

ous after-dinner programme.

These preliminary details being ar-

ranged, the preparations went on apace,

and at six-thirty in the evening of Feb-

ruary ioth, in response to Mrs. Edison's

invitations, the inventor's old-time asso-

ciates and friends began to arrive for the

dinner, and when Mr. Edison was

brought downstairs a little afterward, he

found nearly 40 of the men who had

labored with him many years ago gath-

ered to greet him. With a happy smile

he advanced to meet his friends with a

cordial handshake and merry words for

each. After the greetings were over,

Mrs. Edison took his arm and led him

toward the music room, where the din-

ner table was laid. As they approached,

two portieres, which had been closed,

parted, and Mr. Edison gazed in surprise

at the unique and fairy-like scene before

him, which had been designed by his wife

and made ready by florists and others

under her directions during his absence

at the laboratory all day.

The tables were set in a hollow

square, the center of which was a sunken

garden, with a model of his poured ce-

ment house, small, but complete in every

detail, in the center. On each side of the

house, itself a monument to Mr. Edison's

genius, was a tiny lake, in which swam

goldfish and real ducks. Each lake was

spanned by a cement bridge. The ducks

swam at the one end of the lake and at

the other was a fountain and on the

banks a flower bed. On the lawn in

front of the house was a flag-pole sur-

mounted by the American flag. The

landscape was surrounded by a fence,

upon which sparkled 65 tiny incandes-

cent lights set on posts.

At the tables the place cards were

copies of a recent photograph of the in-

ventor, and each guest received as a sou-

venir a bronze paper weight specially de-

signed according to Mrs. Edison's ideas,

and made for the occasion. The weight,

two bv three inches in size, offered m its

center a favorite motto of Edison's :
"All

things come to him who hustles while he

waits." In the upper left hand corner ap-

peared a view of the Menlo Park labora-

tory of the early days, and in the right

the laboratory of today at West Orange.

Only the original building erected over

20 years ago is shown. The huge con-

crete piles that have sprung up around it

are left to the imagination.

At the upper part of the plate, be-

tween the two emblems of the past and

the present, is a facsimile of Mr. Edi-

son's signature, and the date of the birth-

day celebration. In the lower left hand

corner is represented a stock ticker, one

of his early inventions, and at the right

a storage battery, one of his latest

achievements. At the very bottom are

the dates 1847 and X 9 I2 >
t0 show the

space of Mr. Edison's life up to the

present.

When Mr. Edison came to sit down at

the table he found at his place what ap-

peared to be a handsome mahogany arm-

chair, hut which, when he pulled it to-

wards him, was found to be a concrete

chair which had been made at the works,

without his knowledge, as an illustration

of his own recently devised plan for

making concrete furniture for the bene-

fit of "newlyweds." His comical sur-

prise brought forth a hearty burst of

laughter.

Each guest found at his plate a pro-

gramme folder, on the front cover of

which was an illustration of an incan-

descent electric lamp with 65 luminous

rays radiating from its surface. Each

of the radiants was labelled with the

name of some noted achievement of Edi-

son, from his vote recorder to the poured

house. Inside the folder was printed a

programme and the words of "Auld

Lang Syne," and a separate printed

menu in white and gold was enclosed.

Mr. Edison was seated at one end of

the table and Mrs. Edison at the other,

while their daughter, Madeline, sat at

the center of one side and their son,

Charles, at the other. During the prog-
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ress of the dinner, which was served by had intervened since meeting them be-
Delmomco, the guests were entertained fore. During the evening there was
with beautiful music reproduced by Mr; thrown on a screen photographs of many

old-time associates of
Edison, some of whom
have passed away, and
others of whom, for

various reasons, were
unable to be present.

These were followed by
an exhibit of motion pic-

tures of much interest to

the guests, and after a

pleasant evening of re-

union this memorable
gathering separated with
hopes of meeting to com-
memorate the inventor
on many more birthdays.

The testimonial, which
was in book form and
beautifully engrossed,
was signed during the

evening by the old asso-

ciates. It read as fol-

lows:

''To Thomas Alva
Edison, greeting : On
this your sixty-fifth
birthday and thirty-third

anniversary of your in-

auguration of the now
world - wide industries,

based on the generation
and distribution of elec-

trical energy, your
associates in the

pioneering days
unite in this tribute

of appreciation and
affectionate regard
and bear witness to

posterity that de-

spite a marvelous

d e v e 1 o pment of

e 1 e c trie lighting

and allied arts, the

comprehensive sys-
comers with a cordial handshake and a tern originally worked out by you re-
cnaracteristic joke or remark for each mains today unchanged in any essential
one, as though minutes instead of years "We feel that no higher tribute to your

E d i s o n's new
phonograph.

After the dinner Mr.
Robert T. Lozier, of

New York, master of

ceremonies, called upon
Mr. Edward H. John-
son, of New York, who,
in behalf of himself and
other old associates, pre-

sented to Mr. Edison a

testimonial and a ster-

ling silver loving cup.

Upon the latter were en-

graved the names of the

donors, together with a

statement of the occa-

sion and motive of the

gift. Mr. Samuel In-

still, of Chicago, who be-

came associated with

Mr. Edison early in

1 88 1, and was for many
years his secretary and
the manager of his af-

fairs, responded in be-

half of the inventor and
Mrs. Edison in feeling

terms. The loving cup
having been passed
around, all present arose

and sang "Auld
Syne," and after-

ward passed out to

the other rooms to

take part in the re-

ception, for which
a large number of

former and pres-

ent Edison men
had in the mean-
time assembled.

Again was Mr.
Edison kept busy in

greeting the new-

Lang

LOVING CUP PRESENTED BY OLD-TIME
ASSOCIATES TO MR. EDISON AT

THE BIRTHDAY DINNER

W&

FACE OF BRONZE PAPER-WEIGHT RECEIVED BY
GUESTS AT THE BIRTHDAY DINNER
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genius can be paid

than is embodied in

the simple statement

of fact, but we are

not content with

this alone. We
have another obliga-

tion, of which it is

our pleasure to ac-

quit ourselves on

this happy occasion,

namely, the ac-

knowledgment of

our indebtedness to

you for the great

example you have

given us of indomit-

able energy, patient

perseverance in pur-

suit, modesty in

achievement, char-

ity toward detract-

ors, sympathy with

fellow pioneers and

co-workers and an

utter disregard for

profit for its own

sake."

Besides those

named above, there

were present at the

dinner : C. A. Ben-

ton, of New York;

Ernest J.
Berg-

gren, of the Edi-

son Co., Orange;

Charles S. Bradley,

of New York; H. M. Byllesby, of

Chicago- C A. Coffin, of the General
Chicago <~. * Ansoma,
Electric Co.; A. A. Uowies, u

Conn. ; Charles L. Clarke and \\ illiam J.

Hammer, of New York; Frank L.

Dyer, president of

the allied Edison

Companies at

Orange; John W.
Howell and George

F. Morrison, of the

General Electric

Co., Harrison, N. J.;

John W. Lieb, Jr.,

and Arthur Will-

iams, of the New
York Edison Co. ;

T.

Commerford Mar-

tin, of New York;

W. H. Meadow-

croft, Harry F. Mil-

ler, John F. Ott,

Fred Ott and J. W.
Aylesworth, of the

Edison Laboratory;

J P. Ord, of Al-

bany, N. Y.; P. B.

Shaw, of Williams-

port, Pa.; Peter
Weber, Walter Mil-

ler and John Pelzer,

of the Allied Edison

Companies, at Or-

ange ;
Charles Wirt,

of Philadelphia; W.

M. Murray and W.

W. Freeman, of the

Brooklyn Edison
Co. ;

John V. Miller,

brother - in - law of

Mr. Edison; Frank J.

Sprague, of New

York- I C Walker, of Philadelphia;

Dr Schuyler S. Wheeler, of Ampere,

N J., and W. S. Mallory, of the Edison

Portland Cement Co., Stewartsville,

N. J.



An Adventure in Wirel
By FRANK PARKER STOCKBRIDGE

ess

ONE o'clock in the

afternoon of Wed-
nesday, December
31st, 1902, Sam-
uel S, Chamber-
1 a i n, managing
editor of the New
York Morning
Journal, called me
into his office and
handed me a

newspaper clipping. It was a three-line
item from the morning's paper stating
that Guglielmo Marconi, the inventor of
wireless telegraphy, would leave Glace
Bay, Nova Scotia, on the following Mon-
day for Cape Cod, where he was to estab-
lish the first trans-Atlantic wireless sta-
tion on United States soil.

"Mr. Hearst wants the first wireless
message sent from the United States to
England to be a message from himself to
the editor of the London Times" said
Mr. Chamberlain. "Please arrange it."

I knew nothing about wireless except
what I had read in the newspapers, and
that was principally advertisements of
stock for sale in wireless companies. One
of the largest advertisers was the Ameri-
can Marconi Company. I called at this
office and saw John Bottomley, the gen-
eral manager.

"We can do nothing to help you," he
said. "Nobody but Mr. Marconi himself
can be of any service to you in this
matter."

At the nearest railroad office I found
that if one wished to get to Glace Bay
before the hour when it was announced
Marconi was to leave he must catch
either the 5 o'clock train for Boston, or
the 7:30 for Montreal that night. I
looked at my watch—it was 3 o'clock.
There was no time for deliberation. I
telegraphed to my home in Brooklyn
directing the packing of all my heavy

clothes, then called up a relative who
was in touch with the electrical affairs.
Who in New York knows Marconi

best?" I asked.

"T. Commerford Martin, editor of the
Electrical World," he replied.

Will you call him up and tell him I
am all right ?"

"I will," replied my uncle. Then I
went back to Mr. Chamberlain's office.

"It will take a lot of money to pull off
that stunt for Mr. Hearst," I told him.
"I'll have to have it right away, or it

won't do any good at all." I explained
my plan briefly. Without a word he
turned to his desk and wrote an order
on the cashier for the money. After con-
verting the order into currency I called
Mr. Martin on the telephone.

"I want a letter of introduction to
Marconi," I told him. "Come right over
and you can have it," he answered.
"Here is the letter," he said, handing

it to me as I entered his office. "You
will find Marconi a most agreeable and
companionable fellow."

"Does he speak English?" I asked
timidly.

"As well as you or I," replied Mr.
Martin. "He is half Irish, you know.
His mother was a Jameson of Dublin,
one of the famous family of distillers,'

and he was educated in England."
• There was relief in this information,*
for the idea of trying to persuade a for-
eigner who did not have a complete
grasp on my only language had been
looming up in my mind as one of the
difficulties in front of me.

"I'll tell you what I will do," added
Mr. Martin. "I will send him a tele-
gram that will pave the way for you, and
will have some other friends of his 'wire
him, too."

There was barely time, after I had
thanked and left him, to eat a hasty sup-
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per, meet the messenger who brought my

bag over from Brooklyn and catch the

Montreal express.

This was Wednesday, and at midnight

on Friday, exactly on schedule time, the

train pulled into the station at Sydney,

Cape Breton. Glace Bay and Marconi

were only fifteen miles away.

The clerk of the Sydney hotel came

from behind the desk to show me to my

room. As we walked up the stairs I

asked if I could not get a room with

bath.

"We have only one room with a pri-

vate bath," replied the clerk, "and that

is occupied now by a gentleman who is

going out on the 6 o'clock train in the

morning. He ii a New York man, too,

by the way, and perhaps you know him.

His name is C
"

"What is his first name?" I demanded.

"I think it is James," he said.

"Please," I begged, "go downstairs

and hide the register until after Mr.

C leaves."

The name was that of the star reporter

of a rival New York paper. Only one

possible errand could have brought him

to Sydney—to get a "story" about Mar-

coni and possibly to do the same thing

I had been assigned to do for the Jour-

nal It was not impossible, however, to

find out whether he had done any serious

damage so far, by the simple process of

calling up the two telegraph offices—the

Great Northwestern and the Canadian

Pacific—and inquiring whether they had

carried any "press matter" for New York

in the last few days.

"No press stuff filed for New York

this week, except bulletins by local cor-

respondents," was the reply from each,

and my mind was relieved temporarily.

It was certain, then, that C had not

telegraphed anything about Marconi to

his paper, and whatever he had sent by

mail could not be used before the Sunday

edition. There was still time to "take

the edge off" in that event. With this

comforting thought I left a call for 6 -.30

and,went to bed. .-,•-, <

In the morning C had departed

according to schedule, without suspect-

ing anything. After breakfast I called

up Mr. Marconi on the telephone. "Come

right over," he explained as soon as I

had identified myself. "I had a splendid

telegram from Mr. Martin about you and

I have been expecting you. You can get

a trolley car at 9 o'clock."

Three-quarters of an hour later we

were seated before the log fire in the com-

fortable living room of the little cottage

at Glace Bay which formed the head-

quarters for the wireless experimenters.

I presented my letter of introduction, but

he waved it aside. "It is enough that

you are a friend of Mr. Martin's," he

said. "You can have anything you want

if you will only tell me what it is."

"Everything," I replied. "I want to

know what you have done here, what

you are doing and what you intend to

do. When are you going to Cape Cod

.

Also, how much of an interview did

C get out of you?"

"He didn't get much," he replied.

"Who is he, anyway? He. seemed
^

to

consider himself a person of some im-

portance and was surprised that I had

never heard of him."

It did not take long to discover an in-

tensely human personality in the distin-

guished young inventor. Much more

the Englishman than the Italian in ap-

pearance, with his fair hair, blue eyes,

pink cheeks and little blond mustache,

his English had not the slightest trace of

a foreign accent. He talked freely and

enthusiastically about his work, his meth-

ods, the success of his trans-Atlantic

transmission and plans for the future.

He predicted the time when a rate of

one cent a word from continent to con-

tinent would prevail, and pointed out the

lines along which he expected the science

to develop.

Then, wrapping himself up in his

leather jacket and fur cap, he led the

way to the laboratory and operating

room. This was a one-story building,

set between the four great latticed tow-

ers from which the aerial wires were

strung.

J
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'Your friend C did not get this

far,*" he said as we crossed the wind-
swept bluff and entered the little build-

ing. "Better be careful in here," he
added, as we threaded our way along
the narrow passage. "There are pretty
heavy voltages here, and I wouldn't want
you to be hurt. Better keep a foot or

two away from any of the apparatus, for

I have known a spark to jump nearly

two feet."

To one who had never seen a wireless

installation and knew nothing practically

about the science of electricity it was a

noteworthy introduction to have Mar-
coni himself serve as master of ceremo-
nies, explaining with painstaking sim-

plicity the uses of all the apparatus.

"Let's see if we can raise Cornwall."
he said, stepping to the huge sending
key. a lever of wood fully three feet long.

"Better put your ringers in your ears,"

he added, as he pressed the key. "The
advice was good, for the noise was deaf-

ening. I can liken it to nothing but a

machine gun being fired so rapidly that

the sound is almost continuous. Huge
sparks jumped from the knobs of the

immense Leyden jars that filled the cen-

ter of the room, and illuminated the place

like flashes of lightning. "Crash ! Crash !

Crash!" Four or five times Marconi re-

peated the signal, three short, sharp,

-taccato "dots"—the letter "S" in the

Morse cede.

The silence was tomblike as the noise

stopped. Marconi turned from the send-

ing key and picked up a telephone-like

receiver, mounted on a headoiece.

'You may watch the tape while I listen

for an answer." he said, indicating the

receiver tape, similar to that used in the

earliest telegraph installation on land.

Marconi stood, patiently, with both ears

covered by the receivers.

'There they are!" he cried a few min-
utes later, smiling joyously, and the tape

confirmed his statement. The needle

pressed upon it for an instant, lifted.

pressed again, once more lifted and again

impressed a dot. Then a pause, then a

dash, then another dot.

o

''
."' "S X," it read, the teleg-

rapher's code for "I understand."

"The wireless works very much better

at night than by day. This is the first

really clear signal we have had from the
ther side in the daytime." said Marconi.

tearing oft the strip of tape and handing
it to me. "You may like to keep this for

a souvenir."

As we left the laboratory the inventor

led the way down to the blufl that gives
the name of "Table Head" to this out-

lying corner of North America. As we
stood on the very brink of the precipice.

facing eastward, 1.700 unobstructed
miles of ocean lay between us and the

coast of Ireland. The smoke of a

steamer, hull-down below the horizon,

was the only thing visible except the

tossing; waters.

"Freighter, probably, sailing the great

circle route to a British port." was Mar-
coni's comment. "It was not much be-

yond where she is now that La Bout-
gogne sank, with the loss of almost all

her passengers, less than five years ago.

Had she been equipped with wireless tel-

egraph apparatus she could have sum-
moned aid from Sydney, from New-
foundland or from other ships that were
close to the Grand Banks at the time.

The day will come.'' he continued, his

eyes glistening, "'when every ship will

carry wireless, when every port will have
its wireless station. When that day comes
there will be no more such catastrophes

as the wreck of La Bour^o^ne. If mv
invention never accomplishes anything

else than to save the passengers and crew
of one ship it will amply pay me for all

the money I have spent on it."

His words came back to me with re-

newed force a bare seven years later.

when the passengers and crew of the

Republic were saved only because their

vessel was equipped with wireless. As
I read the newspaper account of that res-

cue I knew how Marconi must have felt

when he learned of it.

After making a few hurried snapshots

I caught the next trolley back to Sydney,
promising to call on the inventor a°:ain



POPULAR ELECTRICITY 1089

on Monday, for he had told me that the

newspaper dispatch was incorrect and

that, instead of leaving on Monday, it

would probably be a week or ten days

before he was ready to start for Cape

Cod. An hour later a 1,200-mile tele-

graph wire was connecting Sydney direct

with the office of the Morning Journal

and, with the aid of a typewriter bor-

rowed from the local newspaper office,

a 5,000-word interview with Marconi was

"filed" in the New York office in ample

time for the Sunday edi-

tion. Then I went to

bed and slept the clock

around. The following

Wednesday the New
York Sunday papers

reached Sydney. Mar-

coni was as pleased as

a boy to see that inter-

view displayed under big

headlines on the first

and second pages, while

C 's "story" w a s

buried on the inside of

the "editorial section" of

his paper.

During ten pleasant

days spent at Sydney,

visiting Glace Bay nearly

every day, no word was

said about the real object

of my visit. The psycho-

logical moment had not arrived. One

night there came a telephone call from

Marconi. "I am ready to start now," he

said. "I am going out on the early tram

tomorrow morning." I joined him at

Sydney, first sending this telegram to my

paper

:

"Wire me at Truro, Nova Scotia, on

board southbound train, the following

message, without addition or comment."

Then followed the message I wanted to

receive there. Sure enough, at Truro a

messenger brought me a dispatch. "No

bad news, I hope," said Marconi. "Not

at all," I replied, handing him the tele-

gram. It read this way : "Would it be

possible to arrange with Marconi to let

first trans-Atlantic message from Cape

Cod station to England be a message of

congratulation from William R. Hearst

to editor London Times:' The inventor

read the message twice. Then, while I

held my breath, he handed it back to

me, smiling.

'YOU CAN HAVE
ANYTHING YOU
WANT," SAID
MARCONI

"It might be arranged," he said, and

I found myself breathing freely again.

"Of course, if President Roosevelt should

want to send a message to the King of

England it would have to go ahead of

everything else. But I have no such

desire and shall not suggest it. Mr.

Hearst's message can certainly be sec-

ond, and probably the first. Your paper

has treated me very nicely."

On the last stage of the journey to
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Cape Cod we were accompanied by sev-

eral Boston newspaper men, who were
very curious to learn my status with the

party. Finally they concluded I was tlie

inventor's secretary, and Alarconi did not

disabuse their minds of this impression.

When we arrived at the Marconi tow-
ers at South Wellfleet the impression was
heightened by Marconi's apologetic man-
ner in informing me that, because of the

unexpected presence of one of the en-

gineers of the American Marconi Com-
pany, he would not be able to put me up
at the cottage, but that I would have to

go to the hotel at Wellfleet, where the

Boston men were also to stop. It was
difficult to maintain the role, but I made
daily trips to "The Towers" and always
brought back some news for the Boston
reporters, which they accepted as official,

coming, as it did, from "Marconi's sec-

retary."

The problem of getting news to New
York from Wellfleet was a difficult one.

There was but one telegraph wire on

Cape Cod, the railroad wire, and the

operator at Wellfleet was also the station

master, freight agent and general man
of all work. He could send a ten-word

commercial message without going to

pieces, but when some of the Boston

newspaper men tried him out on press

dispatches he threw up his hands. It

happened, however, that one of their

number—Jack Taylor, of the Boston

Globe—had been for years a press op-

erator before he became a reporter, so

he volunteered to handle the key for all

the others, provided they all gave him a

chance to get his "story" in first, which

was a very satisfactory arrangement all

around.

It would have been possible to go to

South Wellfleet and take a chance on

the operator there, but there would have

been the constant risk that Taylor might

be in the Wellfleet office hearing any

dispatches sent from there. The tele-

phone was the only recourse. The only

public telephone in the village was in the

booth in the postoffice. The booth was
far from sound-proof, but the postmaster
kindly gave me a duplicate key to the
postoffice, so I could use it at night, when
there was no one around to listen.

All attempts to talk to New York by
telephone from Cape Cod proved unsuc-
cessful. I spent hours in the postoffice

the first night, trying to make my office

understand me, but it was hopeless. I
could talk with Boston very well, how-
ever, so it was arranged with the man-
ager of the Postal Telegraph ' Company
in that city that I could dictate my dis-

patches to an operator, who would at

once send them by telegraph to New
York. By this plan we figured the loss

of time would not be more than a minute
or two.

There was a wait of a week or more
at Wellfleet for Marconi to get the appa-
ratus adjusted to trans-Atlantic work.
Every night I would slip away from the

newspaper men in the hotel, go around
the corner to the postoffice, lock myself
in and in the dark— for I did not dare
to show a light—telephone a news
"story" to the telegraph office in Bos-
ton, receiving at the same time any mes-
sages my offices had sent for me.

One evening, after supper, Marconi
telephoned: "Can you come over right

away r

It was a particularly dark night and
the wind was blowing across the Cape
at about 40 miles an hour. The four-

mile drive to "The Towers" seemed ten.

''We shall get it across tonight," said

Marconi as I entered. "The instruments

are very well adjusted and we got a sig-

nal across to the other side a little while

ago. We have been receiving their sig-

nals for two or three days. I think that

some time between now and midnight I

shall be able to get that message out for

you. What do you want to say in it?"

It did not take us long to draft a dis-

patch addressed to the editor of the

London Times, congratulating him and

the English people on this new bond of
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communication between the two great

English-speaking nations, and signed

"William R. Hearst."

To have waited at "The Towers" until

the dispatch was sent would have meant

the loss of valuable time, so it was ar-

ranged that I should be in the postoffice

all the rest of the evening, where Mar-

coni promised to call me up as soon as

he had the news I was waiting for.

The curiosity of the Boston newspaper

the wire, so jubilant and excited he could

hardly speak.

"I have just got your message across,

he said. "We got perfect communica-

tion about an hour ago. Mr. Bottomley

sent me a wire tonight, saying that the

President wanted to send a message to

King Edward. We sent that and Mr.

Hearst's message and got a return sig-

nal that they had been received. Mr.

Hearst's message was sent the longest

THEY SAW THAT THEY WERE ' •SCOOPED'

'

men when I got back to Wellfleet was

satisfied by the news that signals from

the other side had been received, which

news they promptly wired to their papers.

While they were sending their dispatches

from the 'railroad station I was getting

telephone connection with my Boston op-

erator. I sent a "bulletin" to the "Jour-

nal," advising that the wireless message

would probablv be sent soon. Then I sat

down and waited in the dark, not daring

to smoke. It seemed like hours before

the telephone bell rang—just the faintest

little tinkle. Marconi himself was on

distance a wireless message has ever been

transmitted, for the President's message

was picked up by our station at Cape

Race and relayed from there, while Mr.

Hearst's went directly across the ocean.

It seemed an interminable time after

I had hung up the receiver before "cen-

tral" responded again and gave me the

connection with Boston. At last I got

the operator in the Boston telegraph of-

fice and was just about to ring off after

dictating my dispatch, when he said:

"Wait a minute. Here is a message for

you, coming from New York. I'll read
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it to you. It says : 'Good work. We
received cable acknowledgment from
London Times before we got your
message."

'"

An even more interesting sequel came
the next day. when the Boston reporters

began to get telegrams from their papers.
asking how it happened they had let the

Xew York Journal pull off a trick like

this under their very noses. Thev came
to me to find out whether it was true,

and if so. how it was done. I saw no
reason to preserve mv "incosfnito" anv
longer, and told them. They were "sore."

of course, over having been "scooped."
but they were all good fellows and rec-

ognized the fact that any one of them
would have done the same thing had he
had the chance, so there was reallv no
hard feeling about it.

A year or so later I was introduced
one day to the managing editor of the
paper with which C was connected.
"You're the fellow who got that Mar-
coni story, aren't you?" he asked. I ad-
mitted it. "Well." he said, "if it isn't

violating the confidence -of your office I

would be very much obliged if you would
tell me how on earth your paper ever
found out that C had gone up to

Glace Bay in time to send you after him."
I kept my face as straight as I could and
replied gravely that to give him that in-

formation would be violating an office

confidence.

I have never had an opportunity to

meet Mr. Marconi since, for everv time

he has been in this country I have been

in the West. I shall meet him again

some day, I hope, and when I do I intend

to tell him what he does not yet know

—

that the only reason I went up to Glace

Bay was to get that one dispatch sent for

Mr. Hearst.

I have met Mr. Martin a number of

times, however, and one day at luncheon

was telling him this storv.

'Why don't you write that for Popu-
lar Electricity?" he suggested, and I

acted on the suggestion.

Owl Short Circuits a High Volt-

age Line

This is a picture of an owl which re-

cently short circuited the 15,000 volt
transmission line of the Pacific Electric
Railway Company, near Long Beach.
Calif. When found the owl had its tal-

ons sticking into a gopher and the go-

OWL THAT SHORT CIRCUITED A TRANSMISSION
LINE

pher had sunk its teeth into the claw
of the bird. It is presumed that the

pain from the gopher's bite caused the

owl to fly up into the wires of the line.

At any rate the owl died suddenly and
caused a great commotion in the elec-

trical svstem.

The Xew York Telephone Company
handled 985.000,000 originating calls in

191 1. of which approximately one-half

were trunked to a second central office.
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Railless Passenger Auto and

Sleigh

A curious sight seen in the streets of

Drammen, Norway, is a railless passen-

ger auto dragging behind it a trailer

mounted on a sleigh. The forward ve

The range of visibility of any light

source depends, of course, upon the in-

tensity of the source. However, it must

not be supposed that by doubling the in-

tensity the range will be doubled. The

relation between range and intensity

varies for different colors.

1

CURIOUS VEHICLE ON THE STREETS OE DRAMMEN, NORWAY

hick derives its power from a pair of

overhead trolley wires, current coming

from one of the wires and going back to

the power house over the other. A fare

of two cents is exacted for a ride of

five miles.

Penetrative Power of Colored

Lights

It should be of interest to those en-

gaged in sign lighting and signalling to

know that lights of different colors show

varying degrees of ability to penetrate

atmosphere. Some calculations based on

experiments give the following results

for the minimum intensity visible m a

clear atmosphere at a range of two miles

(In these calculations light sources of

equal area are assumed.)

Rec[ ; ; 2.37 candlepower

Green 1.96 candlepower

White I -7 I candlepower

The great absorption of light in^ an

atmosphere laden with water vapor is a

well known fact. Recently the German

government found that arc lights of 1,-

000,000 candlepower which were in-

stalled in a lighthouse had less ability to

penetrate a fog than a 10,000 candle-

power oil lamp. This indicates that elec-

tric incandescent lamps, having more red

rays, would be superior to arc lamps for

use in lighthouses.

Dust and smoke unquestionably inter-

fere more with the transmission of blue

or green light than with red light.

Therefore, when viewed through atmos-

phere all lights should appear to become

redder. On weighing the evidence, it

seems that reddish illuminants should

have greater penetrating power than blu-

ish lights, and where details are to be

distinguished at a distance the red light

is more readily focused than light of any

other color.
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Part II

A FEW TRICKS OF THE ROAD MAN
It oftentimes occurs when a show is

playing "kerosene" circuits (a name
given to towns with bad lighting) that
the electrician of the town holds the po-
sition of saloonkeeper, marshal and the

whole constabulary. In these small towns
the road electrician generally has his

own troubles. If he asks the voltage of
the lines he may be informed, "Oh, about
no amperes." This is usually the road
man's cure for connecting up as he

HOLDS THE POSITION OF SALOONKEEPER, MAR-SHAL AND THE WHOLE CONSTABULARY

pleases. I remember in one instance that
we received this sort of an answer. So,
increasing our fuses and backing them
up all the way back to the stage with ones
of greater amperage, so as to take care of
our load, we proceeded to connect up.
At the first contact my assistant was
turned heels over head. Upon testing
the current it was found to be 550 volts,
and we had been playing it for no volts.
We were up against it practically, as we
had no dimmers or resistance wire. So,
procuring a vinegar barrel, we filled it

three-fourths full of water, attaching a
piece of iron to the positive wire and the
other to a plate in the bottom of the bar-
rel. Thus we made a water rheostat.
When the road electrician plays coun-

try towns (termed "jerkwaters" in the
phraseology of the stage) he often finds
a voltage of 500 to 550 volts, from the
trolley system. If his apparatus is for
no volts he must cut down this 550 volts
to no volts in order to have his para-
phernalia operate perfectly. He then has
recourse to the above mentioned water
barrel rheostat, shown in Fig. 10. A
barrel is secured and filled with water.
Salt is then put in sparingly, to make
the water possess good conductivitv, by
forming a briny solution. Care must be
exercised to get it just right, as too much
makes it too briny and active. The appa-
ratus to be operated is then connected to
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the wire terminals shown at (+ )
and

(—). The plate of iron (P I) is attached

to the inside of the barrel bottom and the

(__) wire attached to it through the bot-

tom of the barrel, bolted fast by bolt

(B) When the upper plate ( P) is

brought close to plate (PI) a greater

flow" of current

takes place in the

circuit, and when

withdrawn a

greater resistance

is formed through

the solution in the

barrel and less

current flows. By

this method any

degree of voltage

is produced and

regulated to suit

the electrician. If

possible, molten pitch is placed m the

barrel to prevent any chance of leakage.

The barrel should be kept well insulated

from the ground and a placard marked

"DANGER" placed where it will be m a

conspicuous location as a warning to

FIG 10. WATER BAR-
REL RHEOSTAT

to build a water rheostat. It is then up

to him to "put that show on" in some

manner or other, for, as the clown says

in "Polly of the Circus," "Whether you

are sick or well, disabled or not, the show

must go on."

In the absence of a barrel, theretore,

he searches for a nearby river, creek or

pond. It matters little to him, just so

it is water. In this instance a piece of iron

is attached to the positive wire and an-

other iron to the negative wire. Both iron

weights are then thrown into the creek,

if it be the most serviceable. Of course,

it is much better to keep them from

touching the bottom and from lying on

the mud, as this is an interference elec-

tricallv and mechanically. The better

method is to throw both the weights over

the railing of a bridge or to suspend them

from the bottom by means of stilts. The

wires are then separated until the proper

resistance is secured. The further the

wires are separated the greater becomes

the resistance, and likewise the closer

they are brought together the lower it

FIG. 11. USING THE CREEK AS A WATER RHEOSTAT

idlers, actors and others likely to acci-

dentally touch any unprotected con-

nections.

USING THE CREEK AS A RHEOSTAT

Perchance by some ill adventure the

road electrician cannot procure a barrel

will be. thereby allowing a greater cur-

rent flow. The water in the creek or

pond, when pressed for the want of bet-

ter serves to make a good impromptu

rheostat, especially in the absence of

other paraphernalia. Fig. II shows the
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manner in which the electrician "gets by"
with this, one of his numerous emergency
tricks.

A DOUBLE CORE WATER RESISTANCE
Sometimes it is the rare good luck of

the traveling or road electrician to chance
upon an expert young Edison in these
small towns, and it is up to him then to
shake hands with himself as a congrat-

THE RARE GOOD LUCK TO CHANCE UPON AN
EXPERT YOUNG EDISON

ulation for his good fortune. In these
rare instances you will always be sure to

find an ambitious mind, and the young
fellow will do anything within his power
to help you get your show on. The draw-
ing, Fig. 12, shows an actual water rheo-
stat built by one of these boys from the

"kerosene" circuits. A metal tube (P)
has inside of it another metal tube (PI).
A wooden insulator (I) has a rope con-

nected to it in order to raise and lower
the tubes into the barrel, thereby altering

the resistance until the required amount
is obtained. It can be built as a single

instrument or as a twin affair, as shown.
The hose shown is to be used for syphon-
ing off water when changing the solution.

Is it always the noble art of the actor
that holds one's soul transfixed? If one
but stops to consider he will realize most
forcibly that without the wonderful set-

tings of the stage craftsman, enhanced

by the magnificent soul-absorbing elec-
trical effects produced by the stage elec-
trician, a play, or a great portion of its

interest, at least, now that we have been
educated up to such effects, would be
greatly lacking in its strenuous, senti-
mental appeal to the human emotions.
THE REALISM OF THE STAGE ELECTRI-

CIAN'S ART
In my personal opinion there is not a

more realistic effect produced upon the
stage today than the one I am about to
describe

; doubly so from the fact that in
order to produce this effect with proper
results the crudest and bulkiest of para-
phernalia is used. This apparent junk,
to the untrained eye, consists of a y2
horsepower motor weighing about 150
pounds and running at a speed of
1,750 revolutions per minute; about 30
feet of ten or twelve inch canvas belting

Ya inch thick, with oblong apertures cut
in it and covered with transparent linen

;

one-half dozen sixteen candlepower in-
candescent lamps and sockets, the light
from which shines through the transpar-

FIG. 12. WATER RHEOSTAT BUILT BY A YOUNG
EDISON

ent openings
; two wooden pulleys, eight

inches in diameter and twelve inches
long; a pocket battery with a miniature
lamp attached, and eight feet of 4 by ^
inch leather belting to run from the
motor to the wooden pulley upon which
the canvas belt operates. A long wooden
box is then built, ranging from eighteen
to 20 feet long, twelve inches high and
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ten inches wide, with a long wooden

slide that can be operated back and forth

on the side facing the audience. Also an

iron stovepipe two feet long and eight

inches in diameter is arranged to clear a

set piece of scenery, so that it will project

about ten inches above and show a smoke

effect. About one pound of combustibles

is used in this pipe to make the smoke

and fire as emitted from the smokestack

of the locomotive. Then about a dozen

bolts and lag screws all go to make up

this wonder of all electrical effects.

This effect is used in the play from

Count Tolstoy's famous book, entitled

"Anna Karenina," and dramatized for

the Shubert syndicate of New York.

John Mason, as the Russian Prime Min-

ister, has seen fit, through the affairs of

state, to neglect his beautiful wife, Anna

Karenina (acted by Virginia Harned)

until, in desperation for want of love

and
'

companionship, and having met

Count Varonski, she falls desperately m
love with him.

During the races the minister discov-

ers the wife's secret when Varonski's

horse falls and injures him. In fear for

her lover's life she screams and faints

dead away. Shrugging his shoulders, the

hardened minister walks silently away.

He refuses to divorce her and wrings

her tender heart by taking away her son

Serge After her return from Italy with

Varonski he arranges to still further

crush her heart by having Varonski agree

to quit Anna and marry the princess

at the Russian court, his only desire

being to crush the poor little neg-

lected wife. When Anna Karenina, gaz-

ing down from the embankment on the

railroad tracks below, hears the roar, the

rumble and the shrieking whistle of the

approaching train that is carrying her

lover, Varonski, away from her forever,

in sheer desperation she rushes down the

embankment and throws herself in front

of the approaching locomotive.

Mingled with the artful acting of Miss

Harned and this wonderful electrical ef-

fect I am about to describe, nothing will

quiet the audience, thrilled as it is by this

realistic scene, but seven to twelve cur-

tain calls, so great is the electrical illu-

sion of the locomotive dashing across the

stage at the rate of 60 miles an hour.

In order that the reader may get the

better idea of this scientific electrical

effect, I have gone into the extensive

introduction.

To produce the effect of a locomotive

FIG. 13. LOCOMOTIVE READY TO OPERATE

FLGH SIDE VIEW OF MOTOR AND APERTURED
nix. it. BELT

=1 Motor

oTjo)

riG 15 TOP VIEW OF MOTOR AND APERTURED
£iUl

' BELT

^SSg&Jft

Set P/ece Scenery
Used Masking in

Smoke Stack
PROP" SMOKE-

FIG 16. OPERATION OF THE
* STACK

running at the rate of 60 miles an hour,

apparatus may be built according to dia-

gram, Fig. 13, where it is shown ready

to operate. A l/2 horsepower motor (M)

is used and controlled by a starting box

to gradually step it up to full speedy At

a speed of 1,750 revolutions per minute

this motor's driving pulley (D), eight

inches in diameter, is belted to a pulley

(P) (Fig. 14) nine inches in diameter,

driving a*canvas belt (C). Oblong aper-

tures (T) in this belt show, with the

transparent flaps open, incandescent

lamps (L) within. (H) (Fig. 13)
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is a slide which hides the lamps
until slid back at the cue. Posts
(P), with two wires strung between
to act for guides, allow the red min-
iature battery lamp (ML) to slide to
the dotted position when pulled by twine
(T) at the cue. Fig. 15 shows the mo-
tor and apparatus from a top view, which
is to be enclosed in the box. Fig. 16 shows
the "prop'' smokestack pipe (P), which
is placed behind the set piece of scenery.
Posts (C) support the wire (W), which
starts at (F) and ends at (F) and is

drawn taut. The twine (T) pulls the
pipe (P) to the dotted figure of pipe (P)
at the cue. The smoke pipe is set to
clear the set piece of scenery as shown.
The scene as set is supposed to be viewed
from an embankment, and looking down
upon the railroad tracks below in such
a manner that the transom of the coaches
of the train rushing past are represented
by the flitting of transparent flaps in-

serted in the belt while run by the motor
past the lamps set stationary in the box.

Everything being in readiness, the
property man imitates noise of approach-
ing locomotive by revolving a set of

wheels on rough or corrugated iron,

turning them faster and faster to create

a greater rumble as the train approaches.
As the whistle is heard in the distance
the electrician starts the motor, the noise
of which is drowned by the rumbling of

the noise effect. At the cue the slide

(H) is pulled back quickly after the

smoke pipe has been pulled across the
stage on the wire, and as the transparent
flaps flit past the lamps at great speed the
transoms of the train below the embank-

ment appear to rush past at the rate of 60
miles per hour. At the critical point,
when the last car is supposed to
have passed, the slide is pushed
back, cutting off the transparent flaps,

and a red miniature lamp (ML)
is pulled across the stage by the
wires, giving the illusion of the passing
of the last coach of the train, with its

customary red signal light. This is con-
ceded to be the most realistic effect of a
fast locomotive passing before an audi-
ence ever produced, and never fails to
"bring down the house."

PSYCHOLOGICAL VALUE OF ELECTRICAL

EFFECTS

Great tragedians lay important stress

upon the minute detail pertaining to their
scenery, stage settings and electrical ef-

fects. No actor of prominence will, even
for the sake of financial gain, be merce-
nary enough to set down as insignificant

these essential adjuncts. The greatest
actors of the present day engage onlv the
most clever and experienced stage man-
agers to see to the most minute details

of the stage settings for their respective

plays. Expensive auxiliaries they would
fain dispense with were it not to their

advantage to be constantly in harping
and playing upon the psychological and
sentimental feelings of their audience,
Richard Mansfield and Sir Henry Irving,
the foremost tragedians of the two hem-
ispheres, were said to have claimed that

the greater part of their success and
prestige depended upon the infinite atten-

tion and detail they gave to their scenic

and electrical effects.

Our subconscious sense sometimes delights to draw from its innermost recesses an
occasional ghost or hobgoblin. This trait of the human mind is often catered to on the
stage. The next chapter of this series will tell how it is possible to produce "Shadows
from the Underworld," "Caesar's Ghost" and the hair-raising lightning bolt in King
Lear.—Editorial note.

O x""'//,



ELECTRIC
VEHICLES

FOR BUSINESS
AND PLEASURE

WC JENKINS

PART IIL-ELECTRIC PLEASURE VEHICLES AND THE CARE OF

THE BATTERIES.

The following simple rules concern-

ing the care and operation of vehicle bat-

teries are concisely stated and may well

be borne in mind.

Great care must be taken to fully

charge the battery, but not excessively,

especially at the higher rate, as deterio-

ration of the plates will result.

A direct indication of excessive over-

charge is a very noticeable increase in

the temperature of the cells.

It should be remembered that the tem-

perature of a battery must not be al-

lowed to exceed no F., the cells near

the middle of the battery being used as

o-uides If the temperature is found to

be running up toward the safe limit

(uo° F.) the charging rate should be

reduced or the charge stopped for awhile.

After completing the charge and be-

fore disconnecting the battery from the

switchboard always turn the rheostat

handle before opening the battery switch.

Voltage readings should be taken only

when the battery is charging or discharg-

ing. Readings when the battery is idle

are of no value.

The lamps in the vehicle must be

turned off while charging, as they are

liable to be burned out by the increased

voltage of the battery if they are lighted

at this time.

The bell must not be rung while the

battery is being charged.

Do not bring a lighted match, or other

naked flame, near the cells while charg-

ing or immediately afterwards.

A new battery will have a higher final

voltage than an old one under the same

temperature conditions, and both old and

new batteries will read higher with the

temperature low than with it compara-

tively high. So in view of the final volt-

age 'being changeable, a fixed voltage

must not be considered in determining the

end of charge, but rather a maximum

voltage determined by noting when the

voltage is the end of the charge stops

rising.

Keep the cells free from dirt and all

foreign substances, both solid and liquid.

Keep the battery and all connections

clear and keep all bolted connections

tight.

If after a late evening run the vehicle

will be wanted early next morning, the

battery may be charged during the night

without an attendant being present. An

estimate of the amount of current re-

quired should be made and the charge be

based on the estimate. If, say, 72 ampere
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hours are required and the time available
is nine hours, the average rate of charge
must be eight amperes.

Never allow a battery to stand com-
pletely discharged. If it cannot be fully

charged at once then a partial charge
must be given, and the charge completed
as soon as possible. If there is a lack
of capacity in the battery due to low
cells, do not delay in bringing them back
to condition.

Do not allow sediment to get up to the
plates.

The last named rule brings up the mat-
ter of sediment. When a lead battery is

age to the battery results from its use
in this condition.

The power from the battery is sup-
plied to the motor through insulated or
rubber covered wires. It is regulated
through the combination switches known
as "controller," which is operated with a
lever known as the "controller lever."

^

A battery can be so constructed as to
give a great amount of power, though a
comparatively short life, or with lesser
power and longer life with the same
weight and volume. Some concerns are
using a high power battery and can get
a large mileage, while others design the

s%sa^&$8i§iS

ELECTRIC VEHICLE CHASSIS SHOWING THE SIMPLICITY OF THE MOTOR AND GEARING

in operation a certain amount of the ma-
terial of the plates is detached by the
action of the current and falls to the bot-
tom of the jar. To prevent this sedi-
ment from interfering with the actions of
the battery, the plates are supported in
a manner that keeps them an inch
or more above the bottom. In the course
of time, usually about six months, this
accumulated sediment will probably touch
the plates. When this occurs the bat-
tery should be taken apart at once and
the sediment removed, after which the
battery can be operated in an efficient and
satisfactory manner. The operator
should not wait until the sediment
touches the plates, as considerable dam-

car for such mileage conditions as will

be met with in practice, and make the
most durable battery possible under such
mileage conditions. In summer under
good road conditions a greater mileage
can be traveled, and in winter in snow,
a lesser mileage. The speed for which
an electric car can be designed is only
limited by the nerve of the driver. Elec-
tric machines have been made which have
traveled over ioo miles an hour. It is

customary, however, inasmuch as electric

machines are used in the city, to design
them to travel at a speed of about 20
miles an hour.

To get the greatest life out of a bat-
tery it should be discharged almost
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empty each time before charging. About

once in two weeks the battery should be

charged for several hours longer than

the usual charge given it in order to take

care of certain slight irregularities which

might occur throughout the battery.

About once a month distilled water

should be added to each battery cell to

take care of evaporation.

The steering gear on an electric ma-

chine is built like the steering gear of

a bicycle. The details are different, but

amount of power in the battery, and the

one which reads the amperes gives an in-

dication of the amount of power being

consumed. When the voltmeter reads

80 the battery is full ; when it reads 60,

'

it is almost empty. The advantage in

having an ammeter to tell how much

power is consumed is to show the opera-

tor whether the car is running hard and

requires oiling.
#

When a man is taught to drive an elec-

tric car he is told over what range these

x

^_^^ F0*WA*D FACING*—

in principle it is the same. In some of

the newer cars there has been a simple de-

vice added bv which the irregularities of

the road, which in other cars are felt m
the steering handle in the form of vibra-

tion, are absolutely eliminated. With this

steering gear it is impossible to go over

a curbstone or in a hole without any mo-

tion of the steering handle.

It is customary to place two meters in

one case on an electric car. The one

which reads the volts gives an indication

of the condition of and consequently the

meters are supposed to read without

overloading or undercharging the battery

There is very little that can get out of

order with proper inspection. Oiling is

required, and wherever oil is to be placed

it becomes self-evident by the oiling ar-

rangement. The commutator of the mo-

tor should be cleaned occasionally, which

can be very easily done with a piece of

felt cloth, and it does not require an ex-

pert electrician to do this.

The absence of complicated machinery

and the presence of only such electrical
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apparatus as we can see in domestic life,

combined with the design to make it

"fool-proof," is why no technical knowl-
edge is required in the maintenance and
operation of electrical cars. The electric

motor which drives it is no more compli-
cated than an electric fan motor, and the

control and reverse switch is only an en-

largement of the. switches that are used
to turn on electric lights. The speed is

varied by a series of switches operated
by one handle which we know as the
"controller handle" or operating lever.

Any man who can drive a lazy family
horse should be able to drive an electric

car after fifteen minutes of instruction.

The battery a few years ago was a

most shamefully handled piece of appa-
ratus, and it was common practice to find

the men directly responsible for the suc-

cessful working of the battery possessing
very meager knowledge of its principles.

Improper notions were entertained as to

the mileage that a car might be expected
to make under given conditions, often re-

sulting in a complete discharged battery
with the auto far from home or charging
facilities. A few repetitions of these

occurrences and considerable expense in

battery renewals soon created a most pro-
nounced prejudice against the electric

vehicle, and in the minds of those who
experienced the difficulties the unpleas-
ant memories still linger.

If the battery be frequently and con-
tinually mistreated its lasting qualities

are naturally affected, the result being
that while formerly it ran from 80 to 90
miles it now can run but 60 miles. Such
experiences usually teach an electric ve-

hicle owner that a little information about
storage batteries proves very profitable.

In looking into the subject he finds that

the rules for the care and operation of a

battery are very simple and that he can
easily follow them. The application of
these rules soon restores his battery to

its normal condition.

With the increasing popularity of the

electric vehicle the proper operation and

care of the storage battery is always of
paramount importance.

A battery is like a watch ; if in proper
condition it can be relied upon, but if

improperly cared for chances for satis-

factory service are anything but favor-
able.

Ordinarily the care of the battery is a
simple matter, but the neglect of a few
requirements means a probable ruination
of the best battery in a comparatively
short time.

A storage battery must not be con-
fused with mechanical apparatus for the
reason that its principle is based on enem-
ies rather than mechanics. A mechan-
ical apparatus usually gives significant

warnings when it requires attention,

while a chemical utility may be giving
apparently efficient service and at the
same time be clearly within the danger
zone.

The private vehicle owner has no mo-
nopoly of ignorance pertaining to re-

quirements for successful battery charg-
ing results. The garage manager who
undertakes to keep the auto in good con-
dition is often groping along in the in-

convenience of darkness. The owner
complains that the vehicle does not run
as far as it should and he insists that the
battery is not being fully charged. This
may, and may not, be true. Oftentimes
the battery needs cleaning and a greater
part of what would be a full charge is

wasted through internal waste, due to
short circuits. If the garage manager
gives a heavy charge when the battery
needs cleaning, it only makes matters

-

worse by hastening battery plate de-
terioration, increasing the amount of
electricity used and constantly diminish-
ing the mileage results.

Electrical vehicle owners during their
early acquaintance with the storage bat-
tery looked upon it with both respect and
fear; but after using the battery for a
short time they discovered that a storage
battery is not difficult to operate or care
for and that it does not require the
knowledge of an electrical engineer. Ac^
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LATEST MODELS OF WELL KNOWN

quaintance with the battery soon elimi-

nates fear, and respect and admiration

takes its place.

The manufacturers of storage batter-

ies and of electric vehicles have appreci-

ated that a campaign of education among

vehicle owners would mean greatly in-

creased efficiency from the electric. This

MAKES OF PLEASURE VEHICLES

campaign has already been started

and the results have shown that storage

batteries have increased in efficiency on

an average of 33 i"3 per cent before re-

newals have been required.

Much of the success of electric

vehicles will depend upon the co-opera-

tion from the manufacturer and user by
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the electric companies. The central

station management should not only sup-

ply charging energy at a reasonable rate,

but should also assume that it is, in a

measure, directly responsible for the

efficient operation of the vehicle.

It is somewhat gratifying to electric

auto enthusiasts to find so many central

station men who favor the plan of having
the central station look after the cus-

tomers' vehicles and see that they are in

perfect condition. The time will shortly

arrive when the central stations of our
large cities will maintain well equipped
electric vehicle garages, thus enabling

them to take care of the vehicles in the

best possible manner. The danger of

operating through a middleman, or ga-

rage, in this work is apparent, due to the

fact that the interests of the garage are

small when compared to the central sta-

tion, which is naturally interested in the

greater development of a broader field.

Hence, so far as possible the central sta-

tion man should get in direct touch with
the customer rather than turn him over

to another party who is not so deeply
interested.

It is manifest that central station men
should use every endeavor to educate the

owners of electric vehicles in the proper
care of the battery. They should keep
in close touch with them and assist in

obtaining the maximum mileage and
service. They should demonstrate to

them that with intelligent care the stor-

age battery is very efficient and will per-
form very satisfactory service.

We all know that the most powerful
feature in every commercial proposition
is co-operation, and in no instance can
this fact be better demonstrated than in

the manufacture and utilization of elec-

tric vehicles. There is an absolute neces-
sity that the electric company co-operate
with the manufacturer before he can ex-
pect the user of the electric auto or truck
to realize the results he has a right to
expect. Both the manufacturers and
central station men have learned valua-
ble lessons, and now that harmony exists
both are encouraged to advance the
cause with energy and enthusiasm.

(To be Concluded.)

Drawn-Wire Lamps on Battle-

ships

The Navy Department has recently

ordered 50,000 clear and 10,000 frosted

25 watt, 125 volt Columbia drawn-wire
Mazda lamps. In connection with the

use of drawn-wire lamps on battleships,

tests have shown that these lamps are
suitable for any kind of service conditions

on board ship. A particular case might
be cited: After a target practice with
twelve inch guns on the U. S. S. Dela-
ware it was found that one-third to one-
half of the carbon lamps on board the
vessel were put out of commission, while
of the twelve drawn-wire Mazda lamps
which were placed in the compartments
immediately beneath the large guns,
where vibration was greatest, none were
noticeablv affected.

Electricity Opens Old Mine
The Rauen Lead and Silver Works in

the northern part of Norway are again
to be operated after 40 years.' The plant
will be driven by electricity and will treat

40 tons of crude ore per day. Besides
the concentrating plant, a magnetic sepa-
rator and an electrical furnace will form
part of the equipment. The current will
come from a hydro-electric plant at

Holmfossen.

The United States Government has
given permission for the equipment of
the 20,000-ton collier Jupiter with elec-
tric motors to drive the propellers. The
installation is now being put in at the
Mare Island Xavy Yard and will, it is

hoped, answer many questions regarding
direct motor drive for propellers of large
vessels.
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By "CONTANGO"

A good deal has been said in past arti-

cles as to the necessity for consulting a

banker or broker on propositions pre-

sented to you with which you are not in

the least familiar. You have been rec-

ommended to apply to a responsible

banker. Now as to these brokers, bank-

ers and bond houses—What of them?

By a judicious use of sagacious judg-

ment a broker sometimes builds up a

great business in the way of being able

to ''place" ; that is. to sell to the general

public, almost any set of bonds given to

him or purchased by him from this or

that corporation or small municipality.

But it takes many years to build up to

such a position. This, after all. is a case

of distribution, a distribution of securi-

ties where bonds are concerned, to the

general public, securities based on the

assets and properties of almost every de-

velopment in the country. In absorbing

such securities the public, if rightly

guided, develops and secures the solid-

ity and prosperity of the country. In

taking stock in the multitude of shares

presented to them the people at large

actually become partners or owners of

all these various enterprises, and there-

fore themselves become promoters and

developers.

The broker or bond house is really the

middleman between the men of affairs,

sagacity and energy, who see opportu-

nity in' advancing the cause of conveni-

ence civilization, reclamation or develop-

ment, as the case may be. and the Peo-

ple The general public is after all the

court of final resort-it believes or does

not—it puts in its money or does not,

sometimes, indeed, without rhyme or

reason, and therefore oftentimes hard

earned funds are sunk and seemingly

lost in the quicksands of poor specula-

tion or by reason of arbitrary advice

given by those supposed to be posted.
^

And 'who is posted—who well in-

formed and primed with accurate knowl-

ed^e J
.

Onlv the responsible broker or bond

house, to be sure.

Xow this article shall deal with the

responsibilities and obligations of the

broker and bond house. For be it ob-

served most concerns of importance and

sincerity in act and intention employ

brokers' and bond houses, either by sale

to them or appointment of them, as

agents, to distribute to the public

their offerings of shares—additional

capital—or of bonds by which money is

raised on the security of the assets.

Bonds, it may again be said, do not in-

clude participation in, or obligation of,

control, but are bought with firm be-

lief in the honesty and capability of

those directing.

Since these reputable brokers and

bankers have established certain reputa-

tions for themselves, covering years and

years of work and success, it becomes

'very clear that they have, so to speak,

the' ear of the public. It is then almost

certain that with the converging and

centering of funds in particular channels

thev can place and distribute all the

stocks and securities given to them.

One might suggest here that at this

time, verv rightly and wisely, the ten-

dency with those directing the great

public service corporations and great

utility companies of all kinds is to ask
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the support of the general public in all

that they do. This is not from the selfish

motive of controlling a company by vir-

tue of their own substantial holdings,
held in blocks, whereas the majority or
bulk of the shares are widely scattered,

nor yet again from the public interest

and support gained from a widely dis-

tributed ownership of shares, but be-

cause in the big things, in the large un-
dertakings, it is the public money that

alone makes them possible.

Do not forget for one moment that

it is your money, be it in ever so small
an amount, that in the great aggregate
accumulation finally foots the bill. That
is why the day of the $1,000 bond is fast

passing. The individuals willing to in-

vest in a bond of that denomination are
few and far between, as compared with
the countless thousands ready to con-
sider and ultimately eagerly grab a $100
bond, if they have any reason to think it

secure'.

France is most markedly the country
of thrift, but even so there is an incred-
ibly vast amount of safety-deposit,

"stocking" and "mattress" money in the
United States absolutely dead, which
might and should be alive and profitably

employed to the benefit of the individual
and the world at large.

For example, the municipal govern-
ment of Paris recently offered to the

public a total of 2,000,000 francs in

bonds in denominations of 250 francs, or
a bond of the face value of $50 in our
money. Despite the fact that these
bonds bear but three per cent interest,

the issue was subscribed 30 times over
in Paris alone in less than two hours.
In other words, $12,000,000 of idle capi-

tal simply rushed for the bonds. How
much more capital, eager to get some of
the bonds, would have been uncovered
had the offer been held open for 24
hours may be easily surmised.

It may be asked why do the great
majority of the most important railway
companies and industrial corporations in

the United States ignore the small in-

vestor? Scarcely half a dozen railway
companies in the whole country have
apparently ever considered the subject.
The custom usually followed is to make
the bond issue in $1,000, $5,000, $10,000
and even higher denominations and
ignore the small buyer. It is rare to see
them issued in $100 pieces, and that has
been thought quite a nuisance; at any
rate, just as long as the $1,000 or
$10,000 man has been around to absorb
the offerings. But the question is—
will the $10,000 man always be on hand
and can he be depended upon always to
take up such offerings of securities ? On
the other hand, all statistics show con-
stant increases in the number of owners
of shares in small amounts in the vari-
ous large corporations. And these small
buyers of shares do so because they can
buy over the counter, so to say, in any
investment house, or on the New York
Stock Exchange, shares in amounts
ranging from one to 10,000.

The banker, the broker and the bond
house can make recommendations as to
this

;
they stand in the middle, so to

speak, and make or break themselves,
and therefore injure the general public,

according to their ability to be true to
the intrinsic value of the financial offer-

ings, be it bonds or stock which, they
pass along, and according to their ability

to hold to certain conservative and es-

sential principles.

And right here there should be pass-
ing word as to those officials of the great
public service or other corporations who
speculate in the stock ; that is, shares of
their own companies. Helping by such
action to raise or depress the market
price of the shares of the particular com-
pany the affairs of which they either di-

rect or administer as officers, they not
only defraud their stockholders, but

jeopardize the value of the securities

—

bonds—held by the general public. Such
men haunt the offices of brokers not es-

pecially by their actual presence, but by
their insistent and persistent watching
and manipulating.
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These last remarks will help to bring

out the fact that a reputable banker or

broker does not speculate in the stocks

in which he deals for his clients. But

he does buy and to a degree guarantees

blocks of the bonds or securities.

We thus have the further principle

established that the broker or banker

on whom you may rely is as vitally in-

terested as you are in the security he

brings to your attention with a view to

getting you to buy ; that is, invest in it.

An authority on such matters who may

be quoted here with advantage has this

to say on this particular point

:

"The question is often asked—Does

the investment broker guarantee the

bonds he sells? His literature abounds

with assurances that anyone who pur-

chases his wares will not lose. The in-

vestment banker, by his own representa-

tions, deals in securities. He who deals

with him, may therefore sleep soundly,

undisturbed by fear of loss. These repre-

sentations are, in the main, true. Only

a small, almost negligible, quantity of the

bonds placed through banking houses of

the first class are ever in trouble. Still,

losses and defaults sometimes occur.

By electing to take a bond rather than

a share of stock, he has abandoned all

claim'to share in the profits of the busi-

ness above the five or six per cent as

the case may be which will be paid him

as interest.
' He has decided to choose

safety of principal and a fixed income

and he wishes some guarantee and as-

surance that his principal will be safe

and his income secure. Can the invest-

ment banker give him this assurance?

It has been said that the reputable in-

vestment banker will always protect his

clients. But how is the investor to dis-

tinguish between reputable investment

bankers and those who look on bonds as

the peddler regards razors, made not so

much for service as for sale? There are

bankers who will not in any way pro-

tect their customers, but who will use

them like a flock of sheep, shearing

them from time to time, yet by some

manner of hypnotic influence holding

their confidence the while.

The case of the broker who "played

square" until he had reputation as well

as millions, then sold himself to the Devil

in the form of wild-cat schemes is just

the same as that of the man who buys

bonds by instinct—their final eclipse is a

natural sequence and quite certain.

There is only one sure test of the

character of a banking house :
its record

of flotations. If there could be for every

investment banker, broker or bond-

dealer who offers his wares to the public

a list of the stocks and bonds which he

has offered for sale, the representations

made at the time of the issue, and the

subsequent history of these securities,

there would be a nearly certain guide to

his trustworthiness. Such a compilation

could easily be made and it would fur-

nish a fund of revelations and compari-

sons which would not only be most con-

vincing, but most amazing as well. On

the basis of such a guide, the investor

could place his money in full confidence

that the house from which he made his

purchases was entirely worthy of his

trust. Therefore, it is again suggested,

as in the last issue of Popular Elec-

tricity, that the investor before buying

any securities investigate, as well, the

house which offers them—its reputation

in regard to successful flotations. In

the vast majority of cases, doubtless, the

record will be found both fair and hon-

orable. In some cases, however, such

an investigation may save a great deal

of loss.

The conservative bond house will it-

self do plenty of investigating before

buying a block of bonds which it in

turn will offer to the public. Even so

you must remember that as youare the

final purchaser you take more risk than

the middleman, for while the concern

the stock or bonds of which he has

"placed" may be all right at the time of

the sale to you, yet something may hap-

pen afterwards. But with the substan-

tial public utility and similar corpora-
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tions this is a remote contingency, as

their business is one that is constantly

expanding—the main point rests in effi-

cient management and control and hon-
est administration. You are absolutely

safe as long as you are with men of
tried experience and reputation. More-
over the bond house has made its in-

vestigation covering such points as

:

complete analysis of the business of the

concern whose bonds it proposes to buy

;

physical report on the properties by en-

gineers of known capability, this includes

details as to management, actual condi-

tions, rates charged to customers, rela-

tion between the company and its em-
ployes and the chances for expansion in

the future; careful audit of accounts by
its own or other expert auditors, looking

to proper cost for power and up-keep,

system of bookkeeping, etc. ; finally the

best legal opinion on the franchises and
titles is taken and the best talent em-
ployed in the matter of drawing up
mortgages. The bond house therefore

practically guarantees the securities to

you. And this is the best possible rea-

son for buying through an established

broker, banking house or bond house,

for of yourself you could not possibly

arrive at the real merits or demerits of

the proposition put before you. You are

not likely to lose at any stage of the

game, you rely on the recommendations
made by a firm of the character sug-

gested.

Beware of the so-called holding com-
panies of high sounding name in which
the word "Securities" usually figures,

which offer shares in mining proposi-

tions, oil schemes, electrical schemes,

etc., but which in point of fact have no

successful reputation behind them, but

are formed solely for the purpose of

concealing the identity of the promoters
and helping them escape the meshes of

the law should it at any time be neces-

sary. A knowledge of the connection

between a brokerage house and the

principal in the flotation or issue of se-

curities is a good thing to have. If the

transaction is above board it should be
easy enough to obtain—most companies
deal through particular houses.

Finally, as suggested last month, all

the "fake" and fraudulent "security"
companies and rotten propositions gen-
erally make use of much long winded
and excessively glowing literature, cir-

culars and letters. It should be easy
to distinguish it from the plain and di-

rect statements of the real.

The crucial test of the banker, broker
or bond house so far as the public is

concerned with the matter of issues of
stocks or bonds is, after all, however,
the record of successful placing of pre-
vious shares or bonds of concerns which
have proved themselves successful right
along.

A Yankee Trick

The great German electrical manu-
facturing companies seldom admit vis-

itors to their works, fearing the loss

of some of their trade secrets. On the
other hand, American manufacturers
seem to welcome interested visitors. Ac-
cording to a story related in the Elec-
trical World, this liberal policy at home
led an American engineer, while
traveling abroad several years ago, to
ask admittance to the shops of a great
German company. With Continental
formality his card was received by an
assistant executive, who initialed it and
sent it up through several officials. It

finally reaching the general manager.
The latter promptly sent out a message
of flat refusal. Simulating indignation,
the American demanded the return of
his card, declaring that he wanted to
leave nothing of his in that office. The
card was passed out to him with its

string of Teutonic initials. On the way
out he passed the employees' entrance
to the shops. Presenting the card here
and pointing to the row of initials, he
was received with extreme courtesy by
the shop foreman, who later piloted him
throughout the factory and answered all

his questions with the greatest freedom.
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Louis XVI Tea Room in Con-

gress Hotel

The new Louis XVI tea room in the

Congress Hotel, in Chicago, is a miracle

of color in old rose and ivory, and the

illumination is a notable example of the

indirect system, most pleasing and effect-

ive. The room is 37 by 95 feet, with

ceiling 20 feet high, divided into seven

panels. As one enters the room one is

conscious of an evenly distributed, bnl-

shades of old rose to harmonize with the

tapestried windows. These constitute the

direct lighting fixtures. The installation

is so novel and the color scheme so har-

monious that the whole effect is one of

great beauty, a perfect combination of

color and light

"Golden" Light

Even a layman can easily note that on

a foggy night a silvery white light does

INDIKECT LIGHTING Or THE CONGKESS HOTEL DINING BOOM BY ELOOK PEDESTAL HEELECTOHS

liant flux of light, but there are no visible

ceiling fixtures. The lighting standards

are very graceful Greek vases of alabas-

ter with open bowls above the plane of

vision. Inside these bowls are four 400

watt tungsten lamps set vertically within

X-ray reflectors.

On the walls are groups of 25 watt

tungsten lamps with individual elliptical

not penetrate the mist as readily as one

that is mellow with a tinge of orange

yellow. This fact is now being utilized

in portable electric lamps for miners'

use, in which the lamp proper is fitted

with a reflector of golden tint so that

the beam of light thrown by it will

penetrate farther through the damp air

of the underground passages.
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A German's Magic on Cheops

A curious incident occurred during a

visit made to the Pyramid of Cheops by
von Siemens the German inventor and
electrician. The scientist was accom-
panied by ten engineers and a party of

Arabs.

There was a strong wind blowing, and
after the company reached the apex the

sand in the air became so thick as to seem
like a white mist. Then a remarkable
hissing noise was heard, and one of the

Arabs called attention to the fact that

on raising his outstretched finger above
his head a -harp, ringing noise was some-
how produced.

Yon Siemens raised his own fingers,

and not only was the noise heard, but a

prickling sensation was noticed
in his fingers. That the phe-
nomenon was electrical was soon
evident when one of the party
tried to drink out of a wine bot-
tle and felt a slight shock.

A piece of damp paper was* wrapped
around the bottle, the neck of which was
metallically coated, and von Siemens then
had a Leyden jar. which was highly
charged when he held it high over" his

head.

The Arabs viewed these proceedings
with manifest distrust, and after a brief
council each of the ten engineers was laid

hold of by the three men who had
brought him up. Yon Siemens himself
happened to be standing on the topmost
stone. To him came the sheik, saving
through the interpreter that the tribe had
decided that all hands must at once leave
the pyramid.

The German declined to do this, and
the sheik made a dash at von Siemens'
left hand, the other, meanwhile, with the
bottle in it. being held high above his

head. At that moment the supposed
magician lowered the neck of the bottle

-lowly towards the sheik's nose. When
the two came in contact the sheik evi-

dently received a severe shock.

He fell speechless and remained so

until the German began to feel anxious.
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Then with a sudden cry he raised him-

self and sprang howling down the steps

with giant leaps. When his men saw him,

and heard his shouts of "Magic !
Magic !"

they too dropped their prey and plunged

after him.

And so ended von Siemens' "battle ot

the pyramids."

How the Minister From Norway

Was Cured

"It was just 30 years ago that I

walked, a bare-footed boy, six miles over

a country road to get a sight of the won-

derful electric light, then the marvel of

the country ; and there were scores in my

neighborhood who did the same thing."

Thus spoke the late Honorable Ovide

Gude, until his recent death Minister

from Norwav to the United States, to a

party of friends. "A few months ago,"

the Minister continued, "I was troubled

with an ailment, to relieve which my phy-

sician advised me to take a month's treat-

ment at a sanitarium in the suburbs of

Washington. One afternoon I boarded

an electric car which took me swiftly to

its suburban terminus. There I entered

an electric automobile in waiting and

soon found myself at the sanitarium. I

was taken up to my room in an electric

elevator. Shortly afterward the attend-

ant phvsician came in and after consulta-

tion told me that I would be notified

when I was wanted in the treatment room

by an electric sign he pointed out on the

wall, which, after the tap of an electric

attention bell, flashed the particular

apartment to which I should come. Short-

ly after his departure the electric sign

notified me to appear in the bath room.

There I was given an electric bath, after

which I received an electric massage.

Returning to my room with an attendant,

I found it warm. He at once turned on

the electric fan.

"At supper that night I noted that all

the dishes were moved by an electric

dumb-waiter. After the meal several of

us sat in one of the parlors and listened

to the strains of an electric piano. At

bedtime I returned to my room and

turned on the electric light. As I was

stowing myself comfortably in bed the

electric telephone at its head rang and I

held a few minutes' conversation with my

family, who had called me up from

Washington to know how I was getting

along.

"Some time in the night I awoke, nerv-

ous and fretful. I pushed the electric

button near and shortly the night nurse

appeared. On my expressing a desire for

a glass of hot milk, he brought m a small

electric stove and in a few minutes had a

glass of the drink heated just to my taste.

He told me that he had a few minutes be-

fore been treating the man next door for

a nervous chill, which he had dispelled

by electric bed warmers instead of the old

fashioned hot water bag.

"As I came out from breakfast the

next morning the clerk handed me a mes-

sage that had come over the electric wire

from New York and had been telephoned

out to me. A short time after an attend-

ant took me into a room and set me in

a chair where he gave me considerable

exercise by means of an electric chair,

not the killing kind, but one that sent

little thrills of electricity through me

and at the same time kept up an incessant

and rapid vibration through some electric

connection. When the time came for

my regular treatment, I was given, for

variety, an electric light bath, which va-

ried materially from the electric bath.

Then I lay down and took a nap while an

electric current, just strong enough to

be pleasant, pirouetted through my tissue.

A man next to me was having an electric

appliance held to his jaw.

"Oh, yes," continued the Norwegian

Minister', with a smile, "I think there

were several other electrical appliances

that escape me just now. I can recall

going into the linen room one day and

seeing an electric sewing machine, and,

of course, the laundry was electric

throughout. On the broad verandas and

about the spacious grounds were semi-

invalids taking the air in electrically pro-
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pelled invalid chairs, which the patients

steered themselves. I would detain you
all night., I fear, should I tax my memory
with all the electricity and the various
forms of it I saw.

"After a few weeks, when my health
was restored. I one day strolled up the

stream to the power house, whence all this

force was obtained. There was a small
dam from which a pipe a few inches in

diameter ran to a covered water wheel.
To this was connected a dynamo and all

was working in a quietude suggestive of
anything but force and the multitudinous
and versatile uses it was being put to a

few hundred yards away; and all com-
ing from the water falling a few feet

through the little iron pipe. I think that

was the most wonderful of all."

Testing Halls for Acoustics

'You never can tell." used to be the

common answer to any one who asked
what the acoustics of a proposed new
theatre, hall, church or other audience
room would be. Whether the sound
would carry well to various parts of the

room or whether or not there would be
an obnoxious echo, were questions left

largely to chance or guesswork.

But even where the "cut and try"

method led to a shaping of rooms and
arrangement of balconies in which the

sound would carry well to all parts of
the hall, any echo was a serious and in-

curable defect. Only within the last dec-

ade has it been found that a net or a

series of strings could intercept the

sound waves in going to the part of the

structure which reflected the echo.

However, the locating of these echoing
parts and the proper placing of the yarn
or thread was also a matter of guess-
work until recently. Now, our archi-

tects and engineers are learning that

they can easily determine the echoing
surface by means of an electric automo-
bile horn fitted with a megaphone trum-
pet.

The horn is placed on the platform or
stage at the place where the speaker usu-

ally stands and is pivoted so that it can
be turned in any desired direction. Then
the mechanism is adjusted so that the
horn will send out its toots at regular
intervals—say once every three seconds.
When slowly swung to and fro so as to

AUTOMOBILE HORN FOR TESTING THE ACOUSTICS
OF A HALL

direct the sound to the various parts of
the hall, the difference in intensity of
the echo shows at what part it is pro-
duced. When these echoing portions
have been located and webs have been
drawn to intercept the sound waves go-
ing to them, the test is easily repeated
to make sure whether or not the remedy
has been properly applied.

Restoring Life with Electric

Currents

Some years ago, Dr. Battelli, of

Geneva (in Switzerland), had endeav-
ored to resuscitate dogs after they had
been electrocuted, by applying a rhythmic
alternating current at regular intervals

for a fraction of a second at a time.

His efforts met with just enough success

to start Drs. Leduc and Rauxeau at

Nantes in France at improving on this

method. Then their able assistant, Miss
L. G. Robinovitch, took up the experi-

ments and demonstrated that while their
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plan of applying the current partly

through the head answered well enough

in the case of rabbits or guinea pigs,

it was not a safe method for use with

animals of a higher brain development

However, by modifying the method and

by designing a special apparatus for

gradually increasing the strength of the

current, she succeeded in reviving dogs

which had apparently been killed by an

overdose of chloroform.

Recently, Miss Robinovitch had a

chance to apply this method to a woman

who had collapsed as the result of the

morphine ' habit to which she had been

addicted for several years. The attend-

ing phvsicians, at St. Ann Hospital,

Paris, where the patient had been placed,

had been trying for 20 minutes to re-

store respiration by the familiar Syl-

vester method, as commonly used with

those who have been drowned, but had

looked in vain for any sign of returning

life. Then she applied the rhythmic

current from the special induction appa-

ratus which she had developed in her

experimenting and revived the patient in

a little over half a minute.

Illuminating a Ship in Dock

The accompanying illustration shows

the application of mercury vapor lamps

to the lighting of the hull of a vessel

while undergoing repairs in a dry dock.

This is an interesting example of the pos-

sibility of using lamps of this kind, where

a very extended area has to be illumi-

nated, and where the color of the light is

not of much importance. The diffusive

qualities possessed by these lamps, due

to the large area of the source of light,

would also be advantageous. The instal-

lation depicted here consists of Quartz-

lite lamps supplied by the Brush Elec-

trical Engineering Company.

By courtesy of the Illuminating Engineer, London

SHIP ILLUMINATED IN DOCK
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A Striking Comparison of Street
Lights

In a very interesting address, recently,

at the Philadelphia City Club, on the
subject of "The Lighting of a Great
City," W. H. Blood, Jr., made the re-

mark that "from a historical point of
view the illumination of streets seems to
have been prompted by three motives—

first, to ornament or make the city ap-
pear festive; second, to prevent crime;
and third, to facilitate travel. Today the
consensus of opinion would probably re-

verse the order, our first motive being
to facilitate travel, our second to make
the city safe, and our third to utilize the
lighting so that it will ornament, rather
than detract from the beauty of, the
city."

LONDON STREET LAMPS A CENTURY AGO ELECTRIC LIGHT TOWER OF THE EARLY
EIGHTIES
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In London streets one hundred years

ago, gas was just coming into use. The

view at the left in the accompanying

illustration gives an idea of what these

old gas lamps were like and how they

were tended.

It was not until 1878 that Brush per-

fected his arc light system of street

lighting. At first it was common to

suspend the lamps at street intersections,

but in the early eighties a scheme was

devised of erecting towers from 100 to

150 feet high, as shown at the right in

the picture, and then mounting four or

five arc lamps on the top of each tower.

This method gained some headway and

was employed for a number of years in

Detroit, Mich.

How different from these older

schemes is the neat and artistic arc

lamp post of today carrying its one or

more powerful enclosed arcs, burning

with practically steady brilliancy; alto-

gether unlike the stuttering, sputtering

arcs of the eighties and the old gas

lamps in London a hundred years ago.

Weighing Coal Automatically

An electrical coal weighing machine,

operated by opening and closing an elec-

tric circuit, has been placed on the mar-

ket The operation of the machine is

AUTOMATIC COAL WEIGHING SYSTEM

very simple and easily understood. The

coal is made to run into the hopper by

means of a vibrator, which is connected

directly to a motor by a shaft. This

vibrator, which is off center, weighs two

ounces, but is revolved at a speed suffi-

ciently high to shake the chute and cause

the coal to run into the hopper. When

the coal has filled the hopper to a point

which will counterbalance the weights in

the weight can, a lever connected to the

weight beam trips a switch, stops the

motor and vibrator and by magnets re-

leases the discharge gate, allowing the

coal to run out. As the hopper, relieved

of its load, rises, the weight arm again

actuates a controlling device, which .closes

the discharge gate, starts the motor and

the operation is repeated. A register on

the hopper records the number of times

the hopper operates.

Award of Edison Medal for 1912

At the meeting of the board of di-

rectors of the American Institute of

Electrical Engineers, held Friday, Jan-

uary 12, 1912, the Edison Medal Com-

mittee reported that the gold Edison

Medal for the year 1911 had been

awarded to Mr. George Westinghouse

"for meritorious achievement in connec-

tion with the development of the alter-

nating current system for light and

power." The report was accepted by the

board and immediate publication of the

award was authorized. The medal will

be presented to Mr. Westinghouse at a

meeting to be arranged later.

The signal corps of the National

Guard of Pennsylvania, with headquar-

ters in Pittsburgh, will be equipped with

two complete United States Army type

portable wireless outfits. The issue of

the equipment was made about February

1 st.

The armory of the signal corps is lo-

cated on Mt. Washington, south of the

city, more than 400 feet above the sur-

rounding valleys and overlooking the

business district.
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Yale President, in New Haven,
Addresses Chicago Banqueters

The Sons of Old Eli held a ban-
quet in the Blackstone Hotel in Chi-
cago the night of February 17th. Presi-

dent Hadley, of Yale, though more than
a thousand miles away, in New Haven,
made a speech to them, and in turn
listened to their enthusiastic cheers.

Such is the triumph of the modern tele-

phone.

There were 230 members of the Chi-
cago Yale Club present. Each was pro-
vided with a watchcase telephone re-

ceiver, the wires of which terminated in

a cable connecting to the long-distance

they sat with the receivers held to their

ears. The mighty cheers from throats
trained on the football field swept
through the Blackstone ballroom and

5,;^ ,K;~» ?i*gri
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Photo of

President Hadley

by courtesy of

the Chicago

Examiner

telephone system. In front of the toast-

master, Mr. George S. Payson, was a
triple transmitter, and it was he who
carried on the conversation with Presi-
dent Hadley as the latter sat in his study
in New Haven. Every word of both gen-
tlemen was audible to the banqueters as

then resounded in the confines of Old

Eli.

In his short address President Hadley

remarked

:

"The Chicago Yale Club said the word
and it was done. I see no limit to the

results of this innovation. Looking at
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it as a member of the Yale faculty, I

wonder whether it is going to revolu-

tionize the organization of the colleges

of the country.

"What can be done with graduates

can be done with undergraduates. Are

we to have a Chicago section of Yale,

all listening to the same lectures hun-

dreds of miles apart? Will the offices

of our deans and directors become mere

telephone exchanges? Will our students

rise every morning, pick up a telephone

and listen to services in chapel?"

Dynamo Runs Under Water

Will that generator ever be able to

run again if I turn the hose on it or if it

gets spattered with mud and water on

the road? This is a question which any

automobile user may well ask concerning

the generator or dynamo used for sup-

plying lights for his machine. It is best

answered, in the case of the Berdon dy-

Bringing Electricity Home in a

Push Cart

Mr. Edmund H. Bru, an American

electrical engineer residing in San Sal-

vador, C. A., writes of a novel plan

which' he has in contemplation for fur-

nishing electric lights to the inhabitants

of the city. The electrification of the

city's tram lines is in view and when

completed he proposes to introduce the

Edison storage battery for private light-

ing. In the street car company's plant

will be provided a small unit for charg-

ing batteries. A private individual hav-

ing his own battery equipment will have

it assembled in a neat push cart, pro-

vided with plugs for the charging at-

tachment and for connecting to the

lighting and power circuits in the house.

In this wav the batteries will never be

removed from the cart, and when in

use the cart will be left in the hall or

some other convenient place in the

house. When- the batteries become ex-

hausted the servant in the house will

push the cart to the central station for

the batteries to be charged for a few

hours.
.

The customer will pay at a stipulated

rate per kilowatt hour, and it is ex-

pected that light bills will be cut to less

than one quarter of what they are at the

present time, for there are only four

electric lighting plants in the whole re-

public now and curient comes high,

especially on the old flat rate basis which

prevails.

DYNAMO RUNNING UNDER WATER

namo at least, by a remarkable test.

Visitors at the Chicago Automobile Show

saw this dynamo in actual operation while

completely submerged in water. It ran

that way for days, the glass tank being

illuminated by two small incandescent

lamps also burning under water.

The current output of this miniature

lighting plant automatically increases as

the lamps are turned on, and the current

is automatically decreased as the lights

are turned off.

When the lamps are burning, the dy-

namo begins to deliver current at a car

speed of five miles an hour. It supplies

sufficient current for all the lights when

the machine is running at a speed of

twelve miles an hour.

Nevertheless, you can drive your car

as far and as fast as you like, with lamps

off or on, and it will not injure the bat-

tery, because the current is reduced as

soon as the lamps are cut out of the cir-

cuit.



1118 POPULAR ELECTRICITY

"The Woman Edison
91

"Anyone who owns an electric wire can
have an apparatus for the perfect puri-

fication of water."

This is the dictum of Mrs. Ada Van
Pelt, the woman scientist of seventy, who
is the living refutation of the Osier
theory. Seated in her Los Angeles labo-

ratory, surrounded bv tubes and coils,

ventions are useful, and she studies ap-
plied mechanics, chemistry, motive pow-
ers and the various scientific lines of

human endeavor as carefully today as

when, fort}- years ago, she started her
scientific career.

She invented a combination lock for

mail boxes now in use bv the govern-

MRS. ADA VAN PELT—THE WOMAN INVENTOR OF SEVENTY

batteries and cylinders, this woman, who
is known in the West as "The Woman
Edison,'"' labors incessantly in the cause
of scientific inventions and discoveries,

her one idea being to make the world
easier and better to Jive in. All her in-

ment, and not satisfied with this, went
to work to improve the mail box itself.

This she did to the entire satisfaction of

everybody concerned, and then she

turned her attention to eliminating the

"dead center" from a steam engine and

mm
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to conserving- the power lost in the fly-

wheel. She was successful in her en-

deavor, and, had her device become

known before multiple cylinder engines

were introduced, might have reaped a

substantial fortune.

This latest discovery of hers, however,

bids fair to be the most satisfactory as

well as the most inexpensive method of

benefit she has discovered. She disclaims

credit for the general scheme of purify-

ing water by electricity, as the value of

her method lies in the simple way she

has treated the water and in lessen-

ing the cost of operation to the house-

holder.

"In 1880," she says, "Priestly, the Eng-

lish chemist, discovered that water

could be purified by electricity. Since

then thousands of dollars and years of

effort have been spent to discover a

practical and efficient method whereby

electricity could be employed to eliminate

the organic and inorganic impurities in

drinking waters."

The machine constructed consists of a

receiving chamber, holding, when used

for domestic purposes, about, three gal-

lons of water. This contains a double

cylinder of aluminum pierced with many

holes. As the water surrounds and sub-

merges this cylinder, which is in reality

two electrodes, the current is turned on,

and, in passing from one electrode to an-

other, comes in contact with the water.

Some of the water is decomposed at

once into oxygen and hydrogen. The

oxygen, thus set free in a gaseous state,

percolates through the organic impuri-

ties, for which it has a natural affinity,

instantly kills and precipitates them. In

the same way the oxygen attacks and

liberates a certain per cent of the mineral

or inorganic matter and causes it also

to be precipitated. This precipitate is

then drawn off, and the resultant chem-

ically pure water is ready for use.

"This method of purifying water/'

says Mrs. Van Pelt, "is the only methed

known to scientists that is perfectly sat-

isfactory from every standpoint. Filtra-

tion of water does not kill the germs,

while distillation merely clarifies the

water, but does not purify it."

Mrs. Van Pelt has lived a remark-

able life, even aside from her electrical

study and inventions. Her father was

a banker in the Blue Grass State, and it

was owing to her daring and originality

that he was able to continue his business

during the Civil War. Money had been

hidden away in every available spot, but

her father had delayed concealing his

until the last moment, so when the news

came that the enemy was sweeping down

upon them, she seized a tray containing

soup and delicacies for an invalid, and

started for the bank. Watching the

road, she hurriedly hid all the money in

the ample folds of her hoop-skirt, and,

slipping out of the back door started off

in another direction.

"With my heart thumping and the

money swinging and striking against me

at every step, I went boldly toward a few

outriders, and, summoning all my cour-

age, raised my head with a cheerful

smile and a hearty 'good-morning,' and

marched steadily past them. One of the

men laughed and swore, but at the same

time he said to his companions : 'Let the

girl alone ; she has plenty of nerve,' and I

carried the money to my father's house

unmolested."

Her dauntless spirit did not forsake

her, for, during the Spanish-American

War, she entered the Red Cross work

with all the old-time fire and energy of

her youth, and did so much for the

Volunteer Tennessee Regiment that she

was soon known as "The Mother of the

Regiment." On the eve of the regi-

ment's departure for Manila, she was

formally presented with a flaming ruby

cross, which she is now never seen with-

out.

If an electric fan makes considerable

noise in running, this may often be en-

tirely done away with, or at least reduced,

by setting the fan up©n a rubber mat or

cushion.
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Double Quick Decorative Light-
ing

If there is an)' rush job that is really

enjoyed by the men called to do the

work, it is a "hurry-up" piece of decora-

tive lighting when ordered from an ex-

perienced and well equipped electrical

contractor or central station. Only a

few years ago any festive lighting re-

quired days to install it, but with the

simplified methods now in use, these

i

The Phenomena of Electrical

Surges

Not long after alternating current

came into extensive use, such current

being a form of wave energy, engineers

found that they were face to face with

an unusual phenomenon, namely, mys-
terious surgings of the voltage or elec-

trical pressure in the transmission and
distribution systems. These surges some-

times reach tremendous proportions

TWIN WIRE CABLE FOR DECORATIVE LIGHTING

days can now be reduced to hours when-

ever occasion demands.

Now, instead of taking coils of wire,

fastening individual sockets in place and

slowly making the connections to each,

the wireman starts out with a case of

lamps and a reel of twin wire to which

the sockets are already fastened. Reels

holding stretches of double wire 200 to

300 feet long, with from 150 to 250

miniature sockets on each, are easily

carried, and the luminous stringers are

so quickly erected that a good sized hall.

lawn or building front can be equipped

with them in an hour's time. Then when
the special occasion is over, the lamps

are returned to their case and the coils

are wound up again, ready for the next

hurry-up call. The particular type of

twin wire cable here illustrated is pro-

duced by a German manufacturing con-

cern.

and, as it is sometimes expressed, the

line fairly "slops over.'' Dr. Charles P.

Steinmetz, the great engineer and teach-

er, in speaking on this subject before

the Association of Edison Illuminating

Companies, pointed out in a very inter-

esting manner some analogies between

these disturbances and other phenomena
with which we are more familiar. The
following paragraphs are taken from his

address

:

"It can not well be doubted that elec-

tric disturbances in our system are in-

creasing in number. The reason there-

fore is found in the increasing size and

energy of modern electric systems. Just

as in a pail of water even a gale will not

cause an appreciable disturbance, or as

a small pond is usually quiet while the

ocean is never at rest, but continually

traversed by undulations from small
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small of themselves to do any harm may

still do harm by the continuous pounding

—by undermining and washing away the

shore. In such manner a continuous os-

cillation—a continuous surge—may de-

stroy. Each individual electric impulse

would not have sufficient energy to do

damage, but when they follow each

other successively, in thousands and mil-

lions, as coming from an arcing ground,

then finally they cause destruction.

Again, the damage may be done by

the pressure of voltage. Just like an

ocean wave not high enough in itself to

overtop the shore when stopped at the

beach, when breaking in the surf throws

the water up to heights that are much

greater than the height of the wave,

ripples to big waves, so in a small iso-

lated plant high voltage disturbances are

practically unknown and are rare in

smaller central stations. In the huge

modern systems waves continuously tra-

verse the circuits, from minute high

frequency ripples of negligible energy to

occasional high power surges of de-

structive energy.

"The nature and form of disturbances

met in electric systems are as variegated

as those of any other form of energy.

Single electric waves or impulses may

appear as magnetic discharges, analo-

gous to the snap of a whip in acoustics.

Oscillations appear as waves which start

suddenly and gradually die out, like the

waves produced by throwing a stone in

water ; such are the disturbances caused

by switching, synchronizing, etc. Then

there are traveling waves, analogous to

the ocean waves, of various size and

wave length; such for instance as the

disturbances caused by arcing grounds,

by lightning, etc. Standing waves or sta-

tionary oscillations, like those of a tuning

fork or violin string, may appear; and

occasionally also, the most dangerous of

all disturbances, cumulative oscillations,

like the reasonance of a tuning fork,

namely, oscillations

which gradually build

up, increase in intensity

until they finally limit

themselves and become

stationary, or die down

again, or increase until

something happens.

"A wave in the water,

as a big ocean wave,

may cause damage by

its bulk, by overturning

a structure. So a cur-

rent wave may cause

damage by its volume,
flashlight for theatre ushers

ZZZ^SSS** may tea, the annoyance either to those coding in or

windings to pieces, twist off the engine to the spectators ,f equ.pped with an

shaft, etc. Again, waves in the water too ordinary flashlight.

Flashlight for Theatre Usher

Upon entering a moving picture the-

atre where the lights of necessity are

turned out while pictures are thrown

upon the screen, it is often difficult to

see well enough to find a vacant seat.

Just here the pocket flashlight is proving

very serviceable. The usher may lead

the way and locate a seat with little
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Power Plant Built by the Parsis
of India

The power plant of the Tata Iron and
Steel Company of Kalimati, India, 155
miles from Calcutta, bears the unique dis-

tinction of being part of the first iron

and steel plant built in that ancient but
awakening land. It is now ready for

operation. American engineers designed
and constructed the mills, Julian Ken-
nedy, the mechanical engineer and in-

ventor of Pittsburgh, Pa., having re-

drives a horizontal shaft on the right end
of which is directly connected the elec-

tric generator or dynamo. Although
these machines stand only about as high
as one of the Indian attendants, each is

capable of developing 3,000 kilowatts, or
a little over 4,000 horsepower.

This electric power operates all the
machinery and cranes in the works except
the blooming mill, merchant mill and
blast furnace hoists. In the pumping
station on the Subarnarekha River are
two centrifugal pumps, driven by motors.
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A MODERN POWER PLANT IN THE LAND OF THE BENGALI

ceived the contract from J. N. Tata, the

wealthy Parsi projector of the enter-

prise when the two met in New York a

few years ago. Since then the elder Tata
died, but his sons have pushed the work
through.

The equipment of this plant is of the

most modern character. The three hori-

zontal units seen in the picture are steam
turbines of the Zoelly type, built in

Zurich. The left hand cylindrical casing

in each one of these is the steam turbine

element, the thousands of tiny blades in

the interior revolving at a rate of thou-

sands of times per minute. The turbine

Mr. William O. Renkin of Pittsburgh
is the man who supervised the actual con-
struction of the works. He represented
Mr. Kennedy. His duties were of the

most trying and arduous nature, for not
only did he have to train the native labor

but he had to build a town for 25,000
people in the jungle, in a territory that

formerly had only rude villages, with
about 700 Bengali, Punjaubs, Sikhs, etc.

He supervised the building of the houses,

established a school, hospital and other

structures, and made roads, and provided
modern drainage, thus eliminating chol-

era, the native scourge.
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The Tata plant will make pig iron to

the extent of 120,000 tons a year, three-

quarters of which is to be turned into

steel rails. It is said many miles of rail-

road will be built in India the next few

years.

Native. labor is being used in operating

the plant, and in the power house are

native helpers. Some of the educated

natives are engineers, foremen, etc. These

people are industrious and expert at imi-

tating, but. of course, they must be

. shown how to do things after the Occi-

dental method.

The Tata Iron and Steel Company is

owned chiefly by Parsis^ or rich financiers

and monev changers of Bombay.

Lighting a Train from an Auto-

mobile Battery

In connection with the automobile

races held in Savannah, several special

LIGHTING A TRAIN FROM AN AUTOMOBILE BATTERY

Raising Vegetables by Electrical

Heat

The raising of vegetables through the

medium of electricity is the scheme

which an English market gardener who

has recently arrived in Canada declares

he is going to put into effect on a farm

which he has taken up on the Thames

River, near Chatham. Ontario. The elec-

trical system which this man is going to

put into operation is already producing

splendid returns in the south of Eng-

land and in France.

Briefly, it is to heat the soil by means

of underground wires. Wires carrying

electricity and generating heat are laid

underground at a distance of five feet

apart and one foot underground. The

heat thus diffused is carefully regulated.

and its effect is to force an astonishing

growth of vegetables and fruit. It is

said to be more effective for forcing

than the glass-house

system, and enables

garden truck to be pro-

duced ready for the

market from one to

three weeks earlier than

by any other means,

thereby ensuring good

prices.

The cost of electric-

ity in this region, which

is covered by the Hy-

dro-Electric Commis-
sion, is cheap.

trains, from various parts of the coun-

try were held over on a side track ad-

jacent to the race course. On one of the

electric lighted trains there was some

trouble with the generating mechanism

and no lights could be obtained. In their

extremity the officials sent to a garage

and an 'electric automobile was driven

down and its batteries connected to the

circuit through a length ot cable as

shown. All lights were furnished by

this method during the stay of the tram,

to the entire satisfaction of the pas-

sengers.

Electric Signs in Paris too

"American"

The police of Paris have decided to

put a stop to the constantly increasing

use of electric signs which, so they say.

are transforming the beautiful boule-

vards of Paris into thoroughfares ''re-

sembling streets in an ordinary inartis-

tic American city." In the future, users

of electric signs will be subjected to a

heavv fine.
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How to Measure the Flow of a
Stream

With the increasing tendency toward
the development of the power of brooks
and small streams for the production of
electricity for farm and country homes,
numerous questions arise as to how
to go about the work. Of course
the very first question to come up is how
to measure the flow of the stream. In

eral such determinations will give the
mean surface velocity of the stream.
This result multiplied by the coefficient

0.80 gives very nearly the mean veloc-
ity of the stream.

To obtain the,area of the cross section
of the stream, stretch a tape from shore
to shore and take the depth of the stream
at intervals of two to five feet. The
average of these depths may be assumed

METHOD OF MEASURING THE FLOW OF A STREAM

other words, how many cubic feet per
second is available? The United States
Geological Survey describes a very
simple method of attacking this problem,
which is as follows

:

To ascertain the velocity of the stream
choose a place where the channel is

straight for 100 to 200 feet and has a
nearly constant width and depth; lay

off on the bank a line 50 or 100 feet in

length, marking each end; then allow
small chips to float down the stream, by
one of the methods described below,
noting the time required for these to

traverse the distance laid off on the
bank. The surface velocity in feet per
second is obtained by dividing the dis-

tance in feet passed over by the float by
the time in seconds it takes the float to
travel this distance. The average of sev-

as the mean depth of the stream. This
average multiplied by the total width
will give the area of the cross section of
the stream in square feet.

The discharge is found by multiplying
this cross-section area by the mean ve-
locity, as obtained by the float measure-
ments, the result giving the discharge in

second-feet, or, in other words, the num-
ber of cubic feet flowing past the point
of measurement each second.

In determining the velocity for small
streams and when only approximate re-

sults are desired the float is placed in
the center of the stream only. For
larger streams and when greater accu-
racy is desired a tape is stretched across
the stream and the distance between the
banks is divided into a number of equal
spaces or sections. Floats are then al-
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lowed to drift down the stream as near

as possible in the center of each of these

spaces, the same number of floats being

used for each section. The mean sur-

face velocity is then assumed to be the

mean of the surface velocities obtained

for the several sections. For each float

the distance of its starting point^ from

the right bank is recorded as indicated.

Rapid Plating and Unplating

How long does it take an electric cur-

rent to deposit a film or coating on a

metal object placed in a plating bath?

Those who are familiar with electroplat-

ing usually figure the time in minutes,

but there have been cases where it can

be reckoned by seconds. Recently, one

has developed in which the time can

even be figured in minute fractions of a

second, as in the plating operation which

forms the basic principle of the alternat-

ing current lightning arrester.

If two aluminum plates are immersed

in a suitable alkaline solution and are

connected to the terminals of a direct

current circuit, a thin film of hydroxide

of aluminum will be deposited on the

cathode. This film has so high a re-

sistance that it requires about 400 volts

to puncture it and if the voltage is less

than 400, the formation of this high re-

sistance film will stop further passage of

the current. Now if the current is re-

versed, the film will be dissolved off the

plate on which it had been deposited and

a similar film will form on the other

aluminum plate. Thus, by rapidly re-

versing the current, we can get the two

plates to alternately plate and unplate

themselves. This action is so fast that

the ordinary rate of reversals for alter-

nating currents as used in electric light

practice (3,600 or even 7,200 alternations

per minute) is not too fast, and as each

complete "cycle" or alteration means one

deposition on each of the two aluminum

plates, that would imply 7,200 or even

14,400 platings and unplatings per min-

ute. In other words, the i-240th part ot

a second is ample time.

Demonstrating a New Principle

in Aeronautics

In order to demonstrate a new device

for propelling dirigible aircraft, a Los

Angeles inventor has availed himself of

the electric motor, installing one of ten

horsepower in his model. The motor

receives its current from a nearby feed

DEMONSTRATION APPARATUS

THE DIRIGIBLE AS IT WOULD APPEAR

wire, and is used to operate two suction

blowers, which, together with the motor,

are placed inside the canvas frame of the

model dirigible. This model, which

weighs 1 14 tons, is suspended from an

iron frame, and this in turn rests upon a

ten foot post, the whole device being set

upon pivots so as to revolve.

When the electric current is turned on

the motor causes the suction blowers to

operate at high speed and metal pipes are

so arranged that air is drawn in at the

forward end of the model and expelled at

the rear with tremendous force. This

drives the device in a circle at the rate of

25 miles an hour, the pressure of the

expelled air acting as effectively as pro-

pellers.
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The inventor's plan is to equip a large,
cigar shaped gas bag with this suction
blower device, carrying powerful engines,
such as are used on the dirigibles now in

use, but depending on the backward
thrust of the stream of air rather than
upon the propellers. An additional ad-
vantage is claimed by the designer;
namely, that the suction of air at the
prow of the airship causes a partial

vacuum, thereby reducing the resistance

of the atmosphere. One illustration is

from a photograph showing how the
working model is now being operated,
while the other one, of the full size dirig-

ible sailing over the city, presents the
inventor's idea of the perfected device.

Trolley Car Home of a Japanese
Fisherman

A row of abandoned trolley cars form
the home of a Japanese fisherman, one of
the colony that has settled north of Santa

stable, where may be found stalls and
mangers for the horses which carry his
catch to town.

Men Are Learning to Cook

Whether the electric chafing dish is

considered just as ornamental as the to-
bacco jar, or whether bachelors are real-
ly using the chafing dish and disk stove
as a sort of fortification against a steady
restaurant diet, a cooking instructor says
that men are learning to cook, at any rate.

To the fellow who is accustomed to
lighting his cigar with an electric lighter,

to calling the office boy by pushing a but-
ton and to turning on the light by push-
ing a wall switch, electric cooking uten-
sils on a small scale appeal.

' Home cooking " may be entirely too
great a task to be carried out to the full

extent by a man, but the pleasure of
cooking augmented by the pleasure of
eating finds its highest realization in

A JAPANESE FISHERMAN'S UNIQUE HOME

Monica, California. The cars are rest-

ing on foundations at the base of a cliff

that fronts the beach, their wheds having
been removed. The closed sections of the
cars make comfortable bedrooms, while
the open sections are used for dining and
living rooms. A third car is used as a

cleanly, quickly heated, attractive electri-

cal appliances that may be used in the
den, parlor or bedroom. It is quite pos-
sible too that self education along the
lines indicated may make the leap year
girl's question more readily answered in

the affirmative.
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Prize Persian Cat in Illuminated

Cage

Romalkirk Vice-Admiral is a prize

Persian cat imported from England, and

famous now in America for the prizes

blanket and silver drinking cup, which

is another prize awarded to the aristo-

cratic Persian.

Romalkirk is owned by Mr. and Mrs.

Wallace C. Capen, of St. Louis, and

when at home he lives out of doors in

a specially constructed cattery with run-

ways and covered sleeping room. Four

other Persian cats live in an adjoining

cattery, which is fitted with every pos-

sible convenience for the furry four

footed inmates.

Resistance of the Human Body

ILLUMINATED CAT CAGE

and ribbons he has taken at the Boston

Cat Club. Romalkirk is an orange col-

ored cat weighing thirteen pounds with

a wonderful fur coat, small ears and

the much prized breadth between the

ears, which is such an important feature

to the judges of the feline beauties.

Romalkirk has always been a show

cat and he is exhibited in a handsome

cage fitted up like the interior of a

limousine. The top of the cage is wire

covered and has a real limousine electric

light, which sheds the requisite radiance

upon Romalkirk's handsome coat. In this

simulated sunlight, he basks and blinks

his orange eyes and receives the adula-

tion of enthusiastic admirers. He was

awarded sixteen ribbons this year and

thirteen last year. The cage is hung

with blue silk curtains, and has such

accessories as a limousine time-piece, a

thermometer, black satin cushion, cat

A human being is not generally looked

upon in terms of ohms, yet if a man

grasps two terminals he becomes as much

a part of the circuit as the wire itself,

and he offers a certain resistance to the

flow of the current.

It has been estimated by capable au-

thorities that the resistance of the human

body is about 10,000 ohms, but it varies

greatly with the path the current takes

through the body. If a person firmly

grasps two metal conductors the resist-

ance from one hand to the other is only

from 1,000 to 3,000 ohms. If a shorter

path is taken, as, for instance, through a

man's head, the resistance is very much

less.

Some interesting experiments have

been made relative to the conductivity of

the human body, and it has been found,

by means of very delicate meters, that

the resistance of the same person varies

constantly, even his different moods af-

fecting it.

A change "of diet also makes a differ-

ence, while such a slight event as a third

person entering the room causes a change

in the results. One very variable element

is resistance of the skin. When dry the

skin may be regarded almost as an in-

sulator, but by having the pores full of

liquid matter, the resistance is very much

reduced.

Nervous people have been found to

have a very low resistance, as have also

heavy smokers and drinkers.



ELECTRIC HEAT WIDELY USED IN GERMAN INDUSTRIES

In many lines of industry the applica-
tion of heat in the preliminary stages of
the work is absolutely necessary for the

further prosecution of the matter in
hand. Electricity has proved itself an
exceedingly advantageous source of heat

H* U
W Electrical y heated branding iron for marking boxes. (2) View in a factory

bv ekctX r.%™ °° r°Pl
r
C are ^°oked by electricity. (3) Tinning small wires^

fiLkZT ,-

In PreP.anng them *>r soldering. (4) The glue cooker and plate warmer

bur^ninT iron
PP^T U ^ P*«™ "»**'• **">P- (5) Using the electrically heatedburning iron. (6) Soldering small objects with an electric iron.
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money, but in order that the exact lo-
cation of every mile of cable shall be
so accurately known that a repairing
ship may, without hesitation, proceed to
any part of the route to pick up the cable
in case of breakage or faults.

In order that, if necessary, the cable
may be raised to the surface of the
water, it is laid with a considerable
amount of slack, sometimes as much as
20 per cent.

While the ship, with this immensely
valuable line hanging overboard, is
slowly going on her way, she cannot, of
course, be expected to get out of the
way of passing vessels ; so the maritime
nations have agreed that vessels engaged
in this work of benefit to all shall be ex-
cused from deviating from their track
when meeting others, and to indicate the
work they are engaged in shall show
three vertical red lights at night, and
three balls by day.

The early history of cable laying
shows a dismal list of breakages and
accidents of all sorts, but now mishaps
seldom occur during the process of lay-
ing cables. But even when it is success-
fully stretched along the ocean bed and
both ends have been safely landed, dan-
gers to the cable are by no means over.

Fouling by ships' anchors, chafing
against volcanic ridges and coral rocks
by the deep sea currents, the chemical
action of substances on the bottom, and
the attacks of boring insects of various
kinds form the most frequent causes of
disaster, but some accidents have oc-
curred which could hardly have been an-
ticipated.

In several cases saw-fish have driven
their formidable snouts, armed with
sharp teeth, through and through the
cable between the sheathing wires, break-
ing the conductor. There have been seen
on the coast of South America sections
of a cable crushed by the powerful jaws
of some animal, probably of the turtle
family. In the Persian Gulf a cable
which had ceased working was raised
for repairs, when a large whale quite

dead was brought up with it, having-
two turns round his body just above
the tail.

The submarine line which crosses to
Martha's Vineyard has been broken by
the force of the tidal current acting on
large masses of seaweed which had be-
come tangled round the cable.

When from any one of these; or from
other causes a cable ceases to transmit
signals, the first thing, of course, to be
done is to ascertain the locality of the
injury, and here the skill of the elec-
tricians comes in play.

In a general way it may be stated that
the distance of the fault or break is de-
termined by the proportional resistance
borne by the conductor of that part of
the cable between the break and the test-
ing station to the resistance of the whole
cable as previously determined.

But the problem is by no means a sim-
ple one. Besides the fact that earth
currents, which are constantlv traversing
all telegraph lines, interfere with the re-
sistance tests, a cable current is at once
set up on a break taking place by the ex-
posed end of the copper forming a bat-
tery in connection with the salt water
and the iron sheathing.

However, by very delicate manage-
ment of the electrical instruments, and
by the nicest calculations aided bv tabu-
lated formulae in which the agencies of
temperature, water pressure and other
physical forces are taken into account, it
is possible to approximate very closely' to
the exact locality of the disaster. The
work of repairing is then confided to one
of the repair steamers, which are sta-
tioned ready for service in every sea
traversed by ocean cables.

Proceeding to the spot where the cable
is broken, if the water is not over two
thousand fathoms deep, the ship seeks
for the cable by dragging a grapnel
across the line where the cable has been
laid. There is an iron ball on the chain
to keep the grapnel down in a proper
position while dragging.
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House Numbering Scheme

The sketch suggests an idea for an il-

luminated number plate for a residence

When the piazza columns are built in a

box form at the base, a piece

of ground glass may be in-

serted instead of a panel. On

this the required number can

be painted. An ordinary in-

candescent lamp hung on the

inside and properly wired as

part of the house lighting

system can be used to give

the required light.

An arrangement such as

this is simple, inexpensive

and extremely effective, for

the number is always in

plain sight, and the darker

the night tire easier the task

of locating the number.

Charles H. Sampson.

son Park station of the South Side Ele-

vated, Chicago, with the words NEXT.

TRAIN" lettered between two hands

pointing in opposite directions. Sepa-

rately controlled electric lights are placed

behind each hand and are operated by the

train dispatcher at the end of the plat-

form. Lights 'behind the lettering are

continuously burning. When a tram is

ready to leave the right hand side of the

platform, the dispatcher closes the circuit

for the corresponding hand, white the

opposite hand is dark, thereby eliminat-

ing any doubt as to which tram departs

first.

An Emergency Engine Stop

The immediate stopping of an engine

in case of accident to employees or ma-

Indicates the First Train Out

The use of "stub" terminals on ele-

vated railroads in a large city, with trains

entering and leaving on either side of a

central platform, make it often a matter

TRAIN INDICATOR

of conjecture to patrons which train

leaves first when two trains are in the

station at the same time. To avoid thi ,

an illuminated sign is suspended about

ten feet above the platform of the Jack-

ENGINE STOP

chinery would often prevent loss of life

and serious damage.

An engine emergency stop is now in

service in many factories and is operated

by electricity. Throughout the factory

small glass covered iron boxes, as shown

in the illustration, are located within easy

reach From the key within, wires run

through piping to an electro-magnet in

the engine room. This electro-magnet

controls, through a tripping mechanism a

quick closing valve, which shuts off the

steam instantly from the engine when any

one of the keys is pressed. At the same

time a bell in the engine room rings,

warning the engineer that the emergency

system has been operated and the steam

cut off from the engine.



1132 POPULAR ELECTRICITY

A Luminous Drawing Table An Oregon Water Power

Fancy going into a drafting room
where drawing tables are placed in dark
parts of the room, with no lamps or
lighting fixtures visible on walls or
ceilings. "But where will you get your
light ?"

For an answer, your guide pushes a
button located on the wall and instantly

HE CANNOT CAST SHADOWS ON HIS OWN WORK

the drawing on each board lights up
brightly, for the "boards" are really
glass plates with electric lights behind
them. The result is an evenly illumi-
nated sheet at which the draftsman or
artist can work in any desired position
without ever casting a shadow on the
paper.

What is more, the warmth of the
lamps is just sufficient to dry the ink
quickly so that there is not the usual
danger of blotting the work, nor the
need of waiting for the ink to dry before
applying water colors, which results in
considerable saving of time in the mak-
ing of architects' wash drawings.

A famous western editor once said
that if the Pilgrim Fathers had landed
on the North West Coast that New Eng-
land today would have been a desolate
waste. This Northwest is in its infancy
and among the many things that go to
presage a great and glorious future is
the increasing utilization of the water-
power resources.

Twenty-five miles from Portland, Ore.,
the turbulent mountain river, the Clack-
amas, plunges through straits formed in
the peaceful hills. The Portland Rail-
way, Light & Power Company decided
to build here another one of its dams.
So it put in the most massive and the
strongest Amberson dam in the world.
The extreme length of this dam is 900
feet. Its extreme height is 136 feet, al-
though it averages only 90 feet. Its base
is 150 feet thick and the spillway 406
feet long.

This wonderful dam gives an 80 foot
head and generates through the hori-
zontal, direct connected, Victor-Francis
turbines a maximum of 30,000 horse-
power. Each unit supplies 6,000 horse-
power to a 30 ton electric generator. The
current is generated at 11,000 volts,
which is stepped up inside the dam to
60,000 volts for transmission to Portland
over the high tension wires.

To erect this dam and power house
700 men labored night and day for six-
teen months. The excavation amounted
to 105,000 cubic yards, mostly rock.
Fifty-seven thousand cubic yards of con-
crete, requiring 81,000 barrels of cement,
was used, together with 1,000 tons of re-
inforcing steel. There were consumed
in forms and scaffolding 3,000,000 feet
of lumber. Thirty miles of nineteen
strand, three cable transmission wire
three-quarters of an inch in diameter is

used in transferring the electricity to
Portland, and 50 miles of wire is used
about the works.
The plant complete cost $1,666,000 and

saves the owners an expense in oil and
fuel alone of over $1,000 per day.
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THE AMBERSON DAM IN COURSE OE CONSTRUCTION

THIRTY THOUSAND HORSEPOWER IS HERE DEVELOPED
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The Great Belfast Crane

At one of the famous shipbuilding
yards in Belfast, Ireland, there is a
mammoth electrically operated crane
which floats on a pontoon. A load of 50

THE GREAT BELFAST CRANE

tons may be lifted straight up 150 feet,

and that, too, when it is out 100 feet

from the center of the pontoon. The
crane is in the form of a revolving steel

tower, with a hinged jib. It is capable
of lifting loads up to 200 tons. There
are several hoisting rigs, all of which
can be operated at once. Every motion
of this great piece of machinery, weigh-
ing with its pontoon 2,500 tons, is under
the control of one man, who is situated

in a cab on top of the revolving tower.

Nine electric mail wagons are in the

service of the St. Louis (Mo.) Post
Office department. Each of these wag-
ons will carry a ton of mail 50 miles

after receiving a full charge.

After Death—What?

Not so very long ago this magazine
was criticized for a comical headline
error, referring to an electrical rat trap,
in which it was stated that the trap
"electrocutes then drowns rodents."
Since misery loves company it is possible
to gain some consolation by pointing to
a notice posted in a certain electrical
plant in the south of Germany. This
notice reads: "To touch these wires
means instant death. Anyone failing to
respect this warning will be prosecuted
and fined."

Instrument for Measuring
150,000 Volts

The instrument here illustrated is an
electrostatic voltmeter used to measure
very high voltages. It is made by Sie-

mens and Halske and operates on the
principle that two bodies, separated but
connected across an electric circuit, at-

tract each other. A vessel with tinfoil

on the outside and oil

within for a dielectric I
or non-conductor is one
side of the device. A
metal cup suspended
in the oil by a metallic

strip forms the other

side of the circuit.

When these two oil in-

sulated sides of the in-

strument are connected

across a high voltage

circuit the swimming
cup turns and through
its suspension moves
the glass pointer over

|

the dial. A glass bell

covers the delicate me-
chanism, which sets on
a well insulated stand,

except when it is de-

sired to take measure-
ments between a high
voltage wire and the ground, when it is

then placed on a metal stand.

INSTRUMENT FOR
MEASURING HIGH

VOLTAGES



Indirect Lighting for the Bedroom
By PAUL H. WOODRUFF

Bedrooms are particularly suitable for

illumination by the indirect system be-

cause a very intense light is seldom need-

ed in the sleeping apartment. On the

other hand, if a light is needed while one

is in bed, as in sickness, for example,

nothing is more annoying than the ordi-

nary visible incan-

descent filament and

nothing more sooth-

ing to the nerves

than the soft, even,

invisible glow of the

indirect system.

One of the first

requisites of an elec-

tric lighting fixture

is a neat, artistic ap-

pearance. Fortu-

nately this is more

readily attained by

the amateur in an

indirect fixture than

in any other. What
could be neater than

a brushed brass

bowl suspended by

brass chains from a

canopy at the ceil-

ing, as in Fig.

shown in Fig. 2

HOME-MADE INDIRECT LIGHTING FIXTURES

The arrangement

where the system is

reduced to the extreme of simplicity, is

not at all unpleasant in effect, and the

cost to make is about a dollar and a half.

For controlling an indirect fixture a

wall switch is most desirable. But most

bedrooms, at least in the less expensive

apartments, are equipped with fixtures

of the combination variety designed more

for utility than for looks, and carry on

their electric branch or branches merely

the usual form of key socket. Altering

this arrangement to provide a wall switch

is practically out of the question in a

rented apartment, so

we must adapt our

equipment to the

means at hand.

Considering the
non-electrical part
of the fixture, we

must obtain the

brass bowl whose

function is to screen

the direct rays of

the lamp, to lend

decorative value to

the whole and os-

tensibly to reflect the

rays of light to the

ceiling. The bowl

shown in the illus-

tration was at one

time the shade hold-

er on an old fixture.

It is eight inches in

extreme diameter and five inches deep.

That is as small as can well be used for

this purpose and there would be some ad-

vantage in a larger one. One of the brass

hanging fern dishes, now so popular,

could be used very nicely for this pur-

pose. At a pinch, a bowl made of tin or

other base material could be used, being
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gilded or enameled to suit the taste. It is

necessary that there be a hole in the cen-

ter of the bottom of the bowl about y%
inch in diameter. The purpose of this

hole will be seen later.

Before unscrewing the regular fixture

from its fastening at the ceiling, it is of

course necessary to turn off both the elec-

tric current and the gas at their respec-

tive meters. Then slide the canopy down
far enough to disconnect the wires of the
fixture from the supply wires, and re-

move the whole fixture.

On the gas pipe in the ceiling is what
is known as an "insulating joint." The
lower end of this is tapped, probably for

a one-fourth-inch iron pipe size. Into
this should be screwed a two-inch length
of iron pipe, with a cap (plain or fancy )

upon its lower end. If the screw threads
are coated with red lead before putting

together, there will be no leakage when
the gas is turned on. Before assembling,

however, the canopy is removed from the

old fixture and slipped onto the pipe stub

and the protruding pipe is gilded to

match the brass fittings.

Into the center of the bowl previously

described is fastened an electric light

socket. It is advisable to get as short a

socket as possible. One of the so-called

"moulding receptacles" is suitable. The
reason for using the short socket is so

that the top of the lamp will not project

above the rim of the bowl in an unsightly

manner. The socket may be fastened in

the bowl by brass bolts or screws through
from the under side, care being taken

to avoid any electrical part of the socket,

fastenings being made only to the por-

celain or insulating parts.

Just below the bowl hangs a pendant

switch, the electric cords on which it

hangs passing up through the hole drilled

in the bottom of the bowl. One of the

cords connects to one side of the socket,

the other connects to the line. The other

side of the line connects to the other side

of the socket.

At an appropriate height the bowl is

suspended by either three or four brass

chains from a wire ring around the
pipe stud in the ceiling. Room heights
vary, so no specific dimensions can be
given, further than that the pendant
switch should be easily reached, while
the top of the bowl should not be over
three feet from the ceiling in a room 10
by 12 feet. In a smaller room it may
be as near as two feet.

Commercial electric light cord, yel-

low in color, is strung through two of
the chains from the supply wires inside

the canopy down to the socket in the
bowl. Care should be taken to solder
and tape thoroughly all joints and con-
nections.

Any electrical supply Louse will fur-

nish, for a few cents, a 50 watt "re-

flector lamp," Fig. 3. This is a turnip-

shaped bulb whose rear half is coated
with silver like a mirror. When this is

screwed into the socket and the current
turned on, the whole of its light will be
thrown to the ceiling, whence it will be
reflected and diffused all over the room.
To get the best effect, the ceiling should
be white and the walls some light color.

There are two kinds of reflector lamps
on the market, — the plain and the

frosted. The plain is inclined to throw
some of its light in geometrical tracings

on the ceiling. The frosted lamp obvi-

ates this objection. Its light is a trifle

less, but the 50-watt frosted reflector

lamp gives, in the writer's opinion,

plenty of light for a 10 by 12 bedroom.

One's first impression on entering a

room so lighted is that the illumination

is insufficient. As the iris of the eye

expands, however, the sense of light

grows, and it is found that there is suffi-

cient light even for reading or working,
while almost paradoxically, it is dim
enough not to banish sleep.

The second illustration shows a bowl,

with socket arranged as in the hanging
style, simply supported on the gas side

of a combination fixture as a convenience

while its wires are led in over the

rim from an attachment plug inserted in

the regular lamp socket.
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An Electric Percussion Drill

An electric percussion drill, to do the

same work as the ordinary pneumatic

drill, is something inventors have been

working on for a long time, and for the

most part without success.

Perhaps, however, the one

shown in the picture, which

ii^M

Matching the Light of the North

Sky

The "light from a clear north sky, the

ideal light for color matching, has al-

ways been a "will-o-the-wisp" to manu-

facturers who depend upon the proper

matching or selection of colors as an im-

portant part of their business.

Some of the industries that have been

subservient to the vagaries of this north

light are manufacturers of wool, cotton

and silk goods, dyers and dyestufl mak-

ers, lithographers and printing ink man-

ufacturers.

At last, however, a color matching

outfit has been evolved which has a

USING THE ELECTRIC PERCUSSION DRILL

was constructed by Otto Puschel of

Grosslichterfelde-West, near Berlin, Ger-

many, will do the ordinary run of work

satisfactorily.

For receiving the anchors of an iron

skylight in a great Berlin store, 40 boles

were required, about 50 inches deep and

an inch or more in diameter. These holes

had to be drilled in the outside masonry

of stone and klinker bricks set in cement.

This electric drill, operated by only one

man, made the 40 holes in 20 hours

whereas it is claimed two men would

have required a week to do the work by

hand. It is stated that the consumption

of current of the machine is 1/2 horse-

power for either direct or alternating

current, and the weight of the machine

only 40 pounds.

LAMP FOR IMITATING THE LIGHT OF THE
NORTH SKY

a
spectrum exactly similar to that of

clear north sky."

The device, of General Electric man-

ufacture, consists primarily of an in-

tensified arc lamp with a special casing

and an ingenious arrangement of glass

screens that remove the excess of red,

orange and violet rays found in the

spectrum of the arc light.
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The color screens consist of a number
of colored strips arranged side by side to
take out the excess rays, and a diffus-
ing glass whose function is to mix the
light. These glasses are made up in
the form of a circle about sixteen inches
in diameter and are placed in the large
end of a conical hood which is attached
to the casing of the lamp. This hood
surrounds the inner globe and is given
a reflecting surface so that the light is

projected down through the color screen
and the direct rays are kept from the
eyes of the user.

water internally the moment the nozzle
is inserted in the bung hole. As the bar-
rel is carried along the nozzle is auto-
matically shut off. Grasped by iron
hands the barrel is rapidly revolved un-
der brushes, scoured, rinsed and drained
several times until it is finally turned out
ready to be filled for shipment. The
machine is readily operated by a 3%
horsepower motor.

Colored Lights Call Department
Heads

Washing Machine with Iron

Hands

A machine that will thoroughly clean
and rinse inside and out 300 barrels an

A large department store has recently
arranged to use lamps to save trouble and
time in calling department heads to the
office. Instead of having a telephone
every few feet, the store has attached to

MACHINE WHICH WASHES 3C0 BARRELS AN HOUR

hour without any more assistance than
to have the power turned on and a barrel
at a time placed on the machine may be
considered almost human. The Ideal
barrel cleaner which is shown in the il-

lustration, does the work of many hands
and the barrel receives a liberal supply of

the ceiling electric lights of five different
colors. Each color or combination of
colors designates a department, and when
a certain color or combination is shown
by the lamps, the head of that depart-
ment knows that he is wanted in the
office.
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An Electric Box Hoist

The usual method of raising boxes

from a basement storeroom is to load a

number onto a hydraulic lift and when

often seen in department stores and ele-

vated railroad stations.

The boxes are set on a table in the

storeroom and then shoved forward onto

a pair of metal skids. A folding plat-

form carried on an inclined endless chain

comes along under the box and raises it

to the sidewalk, where it is slid off and

room made for the next case. The

platform folds over out of the way

on the return journey.

The device is driven by an elec-

tric motor operating through a

chain of gears. In case the power

ELECTRIC BOX HOIST IN OPERATION

they reach the sidewalk to slide them off

and put them on a wagon. Such a

method obviously results in a great loss

of time, as one man at least is doing no

useful work while the lift is ascending or

descending.

The box hoist shown in the accom-

panying illustration has changed all of

this and the boxes are now raised to the

sidewalk in much the same manner that

passengers are raised by the escalators so

is accidentally shut off the machinery

stops instantly and the boxes remain

where they are.

A dry dock large enough to receive

vessels up to 1,000 feet in length will

be located at the Pacific entrance to the

Panama Canal. The gates of this dock

will be operated by electric motors, the

capstans will be electrically driven and

in the repair shop electricity will be used

to run machines and operate tools.



Electrical Men of the Times

DANA PIERCE

"He has first of all the rare ability of
seeing both sides of a question, and,
secondly, of setting down his thoughts
and opinions in logical sequence and in

language that cannot fail to be under-
stood."

In these words a man high in the elec-

trical field and in-

surance circles char-

acterized Mr. Dana
Pierce, Electrical

Engineer of the Un-
derwriters' Labora-
tories.

Mr. Pierce was
born in Claremont,

New Hamp-
shire, April nth,
1871. His early
training was re-
ceived in the schools

of Newton, Massa-
chusetts. Entering

Amherst College in

1888, he graduated
in 1892.

Having no special

"bent," but follow-

ing the direction

given to his mind by
his father and by
his school courses,

his college work was in the line of class-

ical and literary studies. After leaving
Amherst, he became an instructor in the
then newly established Hotchkiss School,
Lakeville, Connecticut. Here he taught
at first languages and mathematics. Later
he became interested in preparatory
courses in physics and while teaching this

subject during six years at Hotchkiss did
special work in physics at Harvard and
Cornell.

Resigning his position at Hotchkiss in

1899, a year was spent as a graduate

student in physics and mathematics at
Johns Hopkins University. In 1900 he
became assistant instructor of physics in
the School of Science and Technology,
Pratt Institute, Brooklyn. While teach-
ing Mr. Pierce was associated in the edit-
ing and preparation of several textbooks

in physics and ele-

mentary mechanics.

In March, 1906,
he was appointed to

his present position

in the Underwriters'

Laboratories. It may
be noted that this

institution is a sort

of mediator between
insurance interests

and the manufactur-
ers of devices that if

not well made be-

come a fire hazard.

In the electrical field

the present high

standard of appa-

ratus is largely due
to the fact that the.

legitimate manufac-
turer knows that his

interest and that of

the insurance frater-

nity are identical.

Mr. Pierce's grasp of both the com-
mercial and insurance conditions, and his

ability to present these conditions to

manufacturers, have materially assisted

in advancing the use of electricity by the

installation of approved equipment.
At Pratt Institute Mr. Pierce came in

contact with students preparing for work
in electrical and mechanical lines. This
experience and his own transition from
classical and literary lines to electrical

engineering makes his advice thereon
carry weight. Replying to a question, he
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recently said: "Under present condi-

tions, the average student who spends

more than four years in college for the

sake of adding literary work to his engi-

neering course makes an economic mis-

take Of course, the student with means

may do as he pleases. Further, the col-

lege man at 30 should be worth more m

salary than the man without such tram-

m
At Amherst, Mr. Pierce was a member

of the Theta Delta Chi and the Phi Beta

Kappa fraternities. He is an Associate

Member of the American Institute of

Electrical Engineers, member of the

Commercial Section of the National Elec-

tric Light Association and of the Na-

tional Fire Protection Association. His

home is in Kenilworth, Illinois.

Buzzer Displacing Bell on Street

Car

In the newest cars turned out of street

railway car shops the old bell and cord

with which the conductor gives the

"stop" and "go ahead" signals are be-

ing displaced bv the push button and

electric buzzer. Push buttons are so lo-

cated within the car that they are readily

accessible to both passengers and con-

ductor, while an extra push button is

placed on the front and rear platforms.

Testing Metals for "Fatigue"

For KO years it has been known that

metals become tired. "Fatigued" is the

term used by engineers.

An iron bar, for example, that would

safelv carry a load of several hundred

pounds if the load were steadily apphed,

would become "fatigued" and break if

the load be rapidly put on and then re-

moved a great many times. Machines

that will apply and take off strains from

metal to be tested are now in use, but

considerable time is required to make

'

At a recent meeting of the Institution

of Electrical Engineers, Birmingham

England, Prof. Gisbert Kapp exhibited

a device operated by an electro-magnet

for applying stresses to metal at the rate

of 100 times a second, so that to apply

a million strains to a piece to be tested

requires less than three hours, a decided

saving in time over the old method.

Electric Irons in England

Electric irons are not nearly so gen-

erally used in England as in the United

States One reason is because English

women depend more upon laundries and

servants, the result being that little

attention is given to improved methods

of doing housework. Another reason is

because electricity is not used in private

houses so generally as in America. How-

ever the demand for electric ;rons is

increasing, the three pound iron now

being quite popular.

Railway Up to Volcano's Crater

An English syndicate is considering

seriously the proposition of running an

electric 'railway up Mount Popocatepetl

and to the very edge of the volcano's

crater. A hotel will be built on the sum-

mit and those who take the trip will be

subjected to a change of temperature

from 70 degrees above zero to ten de-

grees below in a two hour ride. The top

of Mount Popocatepetl is 17,794 feet

above the sea level.

Electric "Daffydils"

If the snake creeps does the induction

coil ?

If the operator is late is the insulator?

If the electricity is used more is the

wireless ?

If the balloon is spherical is the aero-

plane ?

When the electric light is turned on can

the frequency?

If the telephone needed fixing would the

conduit ?

If the people were jumping out of the

windows at a fire would the firemen

need a magnet?

John didn't owe anything but Kathode

and Anode.—Margaret E. Whitte-

MORE.
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The Elektron Club and the Electric Current

'The Elektron Club will consider to-
day the useful effects an electric current
produces, because one of these effects is

most important to us in our homes. I

wonder if any of you can mention this

particular effect." Mrs. Fitzgerrell
glanced enquiringly over the club mem-
bers assembled in her cheerful library,
one brisk March morning.

Those of you who have a toaster or
an electric utensil ought to be able to
suggest something/' urged the president
of the Elektron.

"A heating effect?" ventured Mrs. Mc-
Ginnis, who had been thinking hard for
five seconds.

'Yes, an electric current also pro-
duces a magnetic effect, as in electro-
magnets

;
a chemical effect as in electro-

plating; a mechanical effect as in

motors; a physiological effect, as in

shocks."

'Well, you have certainly given me a
shock!" exclaimed Mrs. Norman Van
Ess. "Marian Fitzgerrell, where did you
learn so much? I'm not asking from
curiosity but because I'm interested. I

can't find time for all my social duties
not to mention mastering the effects of
an electric current!"

"I cut out one card club," explained
Mrs. Fitzgerrell, "and I have ceased to
do so much fancy work. This gives me
six hours a week for study. I am taking
the Correspondence-Study Department
Course, which a large university offers
to those whose formal schooling has been
interrupted. Besides contributing to cul-

•

ture, many of the courses, because of
their bearing on problems of everyday
life, may be turned to immediate prac-
tical account."

"Ought we to give up our card clubs
and embroidery for scientific study?"
asked Mrs. Watson timidly.

"No, not entirely," laughed Mrs. Fitz-
gerrell, "if you really care for such
things. I have taken only six hours a
week for my study work."

"But electricity has always seemed
such a difficult subject to study," pur-
sued Mrs. Watson. "I thought it was a
man's study altogether, full of queer
equations and hard problems."

"Well, the practical man deals only
with the several useful effects of elec-
tricity and the application of these to the
necessities of mankind, while the
theorists who study the subject find
themselves not only very much up in the
air but out in the ether. All space is

supposed to be filled by a medium called
ether."

"This sounds very much to me like
science from an easy chair, or something
of that kind," interrupted Mrs. Van Ess.
"Come out of the clouds Marian. I can't
think out in space."

Mrs. Fitzgerrell laughed and an-
nounced that Mrs. De Lisle had some-
thing interesting to say regarding the
arts of fire.

"You are all familiar with the use
of fire in your homes, are you not?"

"Oh, yes," chorused the club.
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"Well," continued Mrs. De Lisle,

whose husband was a college professor,

"fire has long been counted the most

useful and versatile servant we have had

in our homes, but it was merely prepar-

ing the way for a better and more versa-

tile servant. Each separate home has

had its fire heretofore, but now the many

fires have been combined in a big central

fire at a central station, and electricity,

the offspring of fire, is conducted into

our homes minus the disadvantages of

THE ARTS OF FIRE WERE ELABORATED THROUGH
LONG AGES

individual fires. Flame, the old time

servant, is individual. Electricity, its

successor and heir, is collective. Fire is

the main source of modern electric cur-

rents."

"Oh," cried little Mrs. Watson,

never 'thought about it that way. I

thought electric currents were some-

thing hard to comprehend."

"Flame sits upon the hearth and draws

a family together," Mrs. De Lisle quoted,

"electricity welling from a public source

must bind into a unit all the families of

a vast city because it makes the benefit

of each the interest of all."

"That makes the electric current the

great civilizing agent of the Nineteenth

Century," commented Mrs. Van Ess. "I

confess I am partial to the conveniences

of the electric current and I appreciate

the household benefits. I have four serv-

ants, but last Sunday evening when I

had company, they all stayed out, and

my electric chafing dish came in very

handy indeed. I prepared creamed

oysters and made coffee in the per-

colater."

"What makes the chafing dish heat

up?" demanded Mrs. Patrick Flannerty,

who up to this moment had taken no ac-

tive part in the discussion.

"The electric current coming from the

central station is transmitted along me-

tallic conductors into our homes," ex-

plained Mrs. Fitzgerrell. "When con-

nection is made with a lamp socket and

any utensil, the current meets with the

heating element inside the utensil, which

is always made of a highly resistant ma-

terial. This interferes with the easy pas-

sage of the current and the result is heat

which we utilize to cook our food."

"It is quite clear," continued

Mrs. De Lisle, "that the rever-

ence paid to fire by Parsees of

the present day is not of recent

date. The arts of fire were slow-

ly developed and elaborated

through long ages. The Persians,

abominating all images, wor-

shipped God only by fire. Light

[he truest symbol of the goodwas
God and therefore they always wor-

shipped him before fire, as being the

cause of light, and especially before the

sun, as being in their opinion the most

perfect fire. The sacred fires of the

present day Parsees are tended day and

night by the priests and are never per-

mitted to expire. They are preserved in

a large chafing dish, carefully supplied

with fuel perfumed by a small quan-

tity of scandal wood or other aromatics.

Nowadays our sacred fires are kept go-

ing night and day in central electric sta-

tions which furnish electrical energy for

lighting and heating and power for

manufacturing purposes, for street rail-
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ways and elevators and for the many
electrical conveniences in our homes."
"Very good," said Mrs. Fitzgerrell, "it

seems almost incredible how long it takes
the human race to work up to a certain

point, how slowly and painfully certain

practical Eden, eliminating the serpent
entirely ?"

'That's what we women are really
working for/' declared Mrs. De Lisle.
"And are we not most ably assisted by

electricity," enquired Mrs. Fitzgerrell.

•LAST SUNDAY EVENING, WHEN I HAD COMPANY, MY SERVANTS ALL STAYED OUT'

things are worked out. Then, suddenly
there is a culmination of long effort and
an important change marks the progress
of the race, an epoch making change ; as
for example, the attainment of the up-
right attitude and the first intentional

kindling of fire."

"Science certainly has destroyed and
is destroying many of the poetic fancies

which have made a part of early life.

It must have been a considerable shock-

to many an ancient philosopher when he
found himself deprived of the semi-
spiritual, semi-human beings with which
the earth and water were thought to be
peopled."

"But the garden of Eden," insisted

Mrs. Flannerty. "I want to believe in

the garden of Eden. Of course I never
did like the serpent, but I like Eve and I

want to believe in her."

"Isn't it possible to make the whole
earth a garden of Eden and make it a

"Aside from the household uses of the
electric current, there are the social bene-
fits, which are truly wonderful. We are
living in an interesting age and it seems
as if the race is now going forward by
leaps and bounds. Think how electricity
has placed human beings within ear shot
of

^

each other through the telephone.
This has probably done more than any-
thing else to bind the human family to-
gether."

"Br-r-r-r" buzzed the telephone at
Mrs. Fitzgerrell's elbow. "Hello! Oh,
is this you darl ? What is it? Oh, that
will be fine

! Thank you so much. Yes,
darl; yes, I will. Goodbye!" and she
hung up the receiver.

"Mr. Fitzgerrell invites the Elektron
Club to meet him at one o'clock in the
red room of the Alhambra Club and he
will be pleased to entertain us at lunch-
eon."
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"How perfectly lovely!" cried the

club in one voice.

"It is my opinion," remarked Mrs.

Flannerty firmly, "that Mr. Fitzgerrell

is a direct descendant of Adam and I

still believe in the garden of Eden.''

Studio Tea

Electricity has made itself indispensa-

ble in the household, but it may not be so

apparent at first how it has made itself an

important factor in a music studio, aside

from illumination.

Miss Marion Tyler, who has a pretty

music studio in Chicago, explained that

she had read so much about studio teas

in the old country that it had always been

her desire to have studio tea when she

was so fortunate as to possess a studio of

her own.

"Last winter." said Miss Tyler. I be-

gan to serve tea after my Saturday after-

noon recitals, and I found that it pro-

moted a splendid social feeling and

helped to banish formality. At first I

used an alcohol lamp to heat the kettle of

water, but that alcohol lamp proved to be

nothing but a nuisance. I threw it away

and finally bought an electric disk stove,

upon which I heat the kettle of water.

Then I make the tea and my girls serve it

with wafers or cheese crackers, and I

find that they enjoy doing this very much

indeed. It gives them a social half hour

with the friends who attend the recital.

4T also have an electric desk lamp, an

electric fan and an electric piano lamp.

This little desk or table lamp is like a

good friend. The first thing I do when

I enter the studio is to light this lamp.

I am simply lost without it. In fact, I

could not d'o without it at all. Then my

electric piano lamp is helpful in many

ways. I use it to throw the light on the

faces of pupils when they are taking

STUDIO TEA
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the vocal exercises, so that I may see if

they are making the voice channel in the
proper way.

"My electric fan was decidedly useful
last summer. You see it is not so very
big, but it kept the studio comfortable all

during that very hot weather.

"I hardly know what I would do with-
out my electric appliances in the studio.

They have been so useful and so helpful
in more ways than I can mention. First-

of all, electricity has made it possible for
me to entertain friends here with the
least amount of labor and work. In
fact, there is little labor and we all have
such a good time we are not aware of the
effort.

front of the cheering glower. The
younger folks exchange stealthy smiles,
for the thermometer only registers 70,
vet grandmother is doffing her surplus
wraps, satisfied that there is real warmth
in the room, although the temperature
may be ten degrees lower than when she
was complaining of being cold. She
is pleased, for she can see the heat,
while the saving in fuel and the in-
creased comfort for the others more
than pays for the required current. And
what if it did not? Who would not
give our old friends the satisfaction of
the radiant cheer which has so long been
denied them by our modern methods of
heating ?

Grandmother "Sees" the Heat A Novel Little Night Lamp

'Why, grandma, how can you be cold
when the thermometer is up to eighty?"
But grandma only shakes her head and
repeats her praise of the way folks used
to get their houses "real warm" in the
days when they had stoves and paid no
attention to thermometers. And as she
talks, she draws an extra wrap around
her, for she evidently is feeling chilly
even though the rest of the household
are stifled by the excessive heat. Why is

it? The answer is simple enough. It

is because she had been brought up ac-
customed to the old-fashioned stove
which showed by its ruddy glow that it

was hot. Reason as she may, she cannot
see any indication of heat about the
steam radiators and the recollections of
red hot stoves bring a chill to her even
though the temperature in the room is

far above that to which she was accus-
tomed in her youth.

Meanwhile the rest of the family
roast, unless they are shrewd enough to
adopt the simple expedient which will

give grandmother the satisfaction of
"seeing the heat," without running the
temperature up abnormally—a luminous
radiator. "There." she says, "anyone
can see that that is warm." And' her
face lights up as she holds her hands in

"One of the Christmas presents which
I most appreciated," said Mrs. P— , who
has a cosy apartment in Chicago, "was
a small electric lamp. It is really a
boudoir lamp but I use it as a night
lamp. You see I have it on a book case
inside the living room but it is so placed
that it affords sufficient illumination for
the entrance hall which is small. Since
the first of the year I have been paying
the bills and all I can save I may have
for my extra pocket money. Formerly I

thought I must have special lights in the
hallway but after I got this charming
little lamp, I thought of placing it where
I could enjoy it, in my living room and
at the same time, I decided to let it il-

luminate the hallway. All that fs

needed in this entrance is just enough
light to hang up coats and hats and my
little electric lamp supplies that. I did
not realize how convenient a small elec-
tric lamp could be and it is so beautiful
too."

It was a thing of beauty for it had a
delicate pink shade, opalescent, and
pleasing in its effectiveness. It was
both artistic and efficient and it was
truly surprising how well it lighted up
the entrance hall, from its vantage place
on the bookcase.
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The Electric Samovar

The word "samovar" is of Russian

origin and immediately calls to mind the

metal urn used in Russia for making tea,

being filled with water which is heated

by charcoal placed in a pipe with chim-

ney attached which passes through the

quality

THE ELECTRIC SAMOVAR

urn. All drinkers of tea agree that it is

best prepared in a samovar, and it was

but natural that m America an electric

immersion type heater should be sub-

stituted for 'the charcoal and chimney

and the result is the electrically heated

samovar.

Now from far off Foochow, which is

situated halfway between Shanghai and

Canton, comes the leaf crop which is in

such demand. Over all the hills round

about Foochow are the tea gardens which

have made this Bohea tea district fa-

mous throughout the world. The Sou-

chongs are used mostly in Germany,

Great Britain and France. The Flowery

Pekoes are consumed chiefly in Asiatic

and European Russia, while the Oolongs

go almost entirely to the New York

market, and the scented teas have been

in exceptional demand.

Suppose that one has a specially good

grade of Oolong or some of the scented

teas, then the best possible way to make

the beverage will be in an electric samo-

var which is to the preparation of tea

what the percolator is to preparation of

coffee. In addition to making the best

of tea, the samovar also pos-

sesses an additional advantage in

that it is possible to make the tea

on the table, just where it is

needed, and the tea can be served

at the desired temperature.

The stand, tea urn, spacing

ring, tray and cover are all made

from heavy sheet copper. The

tea-ball, which opens to receive the tea

and which hangs from the lowering and

raising chain is of perforated and tinned

sheet copper. One heat only has been

arranged for in the tea samovar. This

will heat the water in the urn rapidly to

the .boiling point at which moment the tea

should be made and the circuit then dis-

connected. A silk covered cord, a control

switch and a separate attachment plug

are furnished as part of the equipment of

each heater.

TRAY

HEATER
;over

CONTROL
SWITCH

SPACING RING TEA 'BALI- ATTACHMENT
PL.UG

SHOWING THE PARTS Or THE ELECTRIC SAMOVAR
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Heated Food Tray
An electrically heated tray for keeping

food warm while it is being served is one
of the latest ideas in the application of

FOOD TRAY

electric heaters. The bottom of the tray
is shaped to receive dishes and sets upon
a pan filled with water kept warm by a

coil in its base. A vent allows steam to

escape. By connecting the pan and tray

to the electric circuit for a few minutes,
and thus heating the water, the stored up
heat will keep the food warm for some
time if not immediatelv served.

Adjustable Portable Lamps

The adjustable portable lamps finished

in brush brass or oxidized copper over
cast iron are becoming more and more
popular in the modern home. Some of
the advantages of the portable lamp are

:

Plenty of light on book, game or music
without lighting up the whole room and
the facility with which the lamp may be
moved from place to place, ten feet of
silk cord giving a radius of ample floor

space.

"I find the adjustable portable lamp
very convenient on dark days," said a
society leader of St. Louis recently. She
had been sewing insertion in a dainty
waist and using the electric portable as
a sewing lamp. Upon the arrival of sev-
eral guests, she put aside her sewing and
brought the lamp up to the card table,

which the maid was covering with a

hand embroidered linen table spread. A
brush brass finished electric lamp with
mission effect cord arm and base was
used as a piano lamp, while on the table
stood an electric portable table lamp.

'You see these portable lamps are
really the handiest things for the home,"
continued Mrs. C , "and we use them
all over the house. In the bedroom they
make dressing easier and they are handy
for reading in bed. They are invaluable in

case of sickness, because the lamp may
be held exactly where wanted. Here in
the parlor on a dark day, you notice how
bright this lamp makes the table.

The Electric Chafing Dish

The chafing dish illustrated consists

of an electric stove and a food and water
pan, either of which can be clamped to

CHAFING DISH

the stove by a simple quick working de-
vice that insures a perfect heating con-
tact. The outer pan is made of heavy
copper with inner pans double tin lined

and finished in nickel, silver or copper.
The electric current passes through wire
embedded in fired enamel inside of the
stove, fused to the iron plate that forms
the top. This gives direct transmission
of heat insuring maximum results with
minimum current. A regulating switch
beneath the stove gives three degrees of
heat, each one even, steady and depend-
able. This is an important considera-
tion in successful cooking. The stove
can be used by itself for toasting.



A Wonderful Miniature City

One of the most interesting and in-

genious working models of any kind that

has ever been constructed is the "Model

City," shown in the accompanying illus-

tration. This interesting creation is a

perfect reproduction in miniature of a

typical American city, everything work-

ing automatically, and required five

trials until it was brought to completion

in 1905. Needless to say, Mr. Kempf's

workshop was always the Mecca of the

curious.

The Model City covers 48 square feet,

being sixteen feet long and three feet

wide. It is built to the scale of one-

eighth of an inch to the foot, thus cor-

responding to an area over 1,500 feet

A MODEL CITY CONSTRUCTED BY FRED S. KEMPF

years of patient effort on the part of its

builder, Mr. Fred S. Kempf.

The "city" was commenced when the

young man was at the age of sixteen, in

one corner of his father's barn at Capac,

Mich., not far from Thomas A. Edison's

old home at Port Huron, Mich. The

work was later removed to more commo-

dious quarters and the struggle kept up

in spite of the many discouragements and

long and about 300 feet wide. It may

be viewed from all sides.

A section of a mountain at one end

slopes towards the city proper and con-

tains a coal mine, with the miners at

work digging coal. An electric coal min-

ing locomotive hauls a train of mining

cars in and out of the mine. A stream of

water runs down the mountain, furnish-

ing power to a tiny working saw mill.
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Miniature men carry the lumber out to

the sheds as it drops from the saw and
and come back empty handed.

A mountain railway with an observa-
tion car making regular trips up and
down the slope from the foot to the sum-
mit house is in continuous operation,

while a wireless station on the hill flashes

the words "Kempf's Model City" so that

it can be plainly read by the onlookers.

At the foot of the mountain the fac-

tory and marine district commences,
showing shops, mills, foundries, etc. The
marine scene shows various types of

Great Lake vessels, bridges, docks,
dredges, pile drivers, grain elevators,

automatic coal hoists, etc. A ferry boat
makes regular trips from its dock out
into the lake, passing under three bridges,

two of which are working draw-bridges.
The bridge tenders can be seen operating
levers to open and close the bridges for

the boat.

Several vessels lie tied up at the docks,
while a lighthouse rears its beacon high
over one shore. A dredge is busily en-

gaged dredging the sand out of the river

and a pile driver is setting piles for a new
wharf. A coal hoist takes coal from a

barge and raises it into the coal pockets.

Men wheel grain in and out of a grist

mill and the whole scene is one of ani-

mation and life.

Beyond this is the business district,

showing every phase of modern commer-
'

cial life; conveyances of all types plying
up and down the streets. Nearly every
type of automobile is in evidence, while
electric and cable cars travel through the
busy thoroughfares of the little city.

One of the main features, a five act
theatre, with changes of scenery in each
act, is giving a continuous performance,
tiny characters acting as if endowed with
life. Little men, three-quarters of an
inch high, perform on trapeze rings, etc.,

and do tumbling stunts.

Magnificent churches and public build-
ings grace this section, and last but not
least, a perfect working model of a ves-
tibule express train, which took over

three months to build, appears from a
tunnel beneath the mountain and passes
up to the station, where it stops to allow
passengers to get off. Leaving two
coaches at the station, the locomotive
and mail car pass through the railroad
yards to the Post Office, where the mail
car is left behind and the engine runs to
the turntable. As soon as it is turned
around it proceeds to the water tank for
water. When the tender is full of water
the locomotive picks up the two passenger
coaches and the train disappears beneath
the mountain.

Every three minutes beautiful chimes
are heard from the church tower an-
nouncing the close of day. The light-

house flashes, the buildings gradually
light up, while tiny arc lamps dart out
here and there on the streets and the lilli-

putian city is under the spell of night
until day again dawns.
There are hundreds of other features

about the little city, all equally ingenious,
but above all, it is interesting to note that
electricity plays such an important part
that without it many of the wonderful
effects would be impossible. The "city"
is illuminated with hundreds of tiny in-

candescent lamps, while the motion of
the moving parts is imparted from a
i/2oth H. P. electric motor, driven by an
Edison storage battery.

The greatest credit is due Mr. Kempf
for his ingenious creation, the more so
because it will be remembered that the
work is that of a boy and covered the
period of his life from sixteen to 21 years
of age.

Odd Use for Old Lamps

Almost all experimenters possess burnt
out lamps. If instead of throwing them
away or trying to give an imitation of
July 4th, they may be used to better

purpose.

Hold the brass portion of the lamp in

the hand and thrust the tip into a basin
of water until the lamp is some distance
under the surface. With a strong pair
of shears or nippers snip off the tip of the
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lamp under the water. There will be a

geyser-like display and the water will

rush in with considerable violence giving

a perfect imitation of a miniature foun-

tain. This action will be of brief dura-

tion, an ordinary sixteen candlepower

lamp requiring about two seconds to fill.

Wipe the globe dry and mount in a sta-

tionary socket. It can now be used as an

ordinary magnifying glass with an en-

larging power of three to four diameters.

The globe may be inverted, but the

water will stay in. The aperture is so

small as to escape observation and it is

therefore a source of wonder to the un-

initiated how the lamp was filled.

A Queer Jail

In Gerlach, Calif., the jail is a tele-

graph pole. Offenders, however, are not

forced to crawl into any knot-hole, as

might at first be expected, but are chained

to the pole and thus serve their terms of

steel jail to take the place of the open-air

one, so that criminals will be forced to

serve out their sentences in the usual

manner.

The Traveling Wheel

A patent upon a device consisting of

a soft iron wheel traveling upon a per-

imprisonment in the open air. The pole

is marked "Gerlach City Jail." The town

is expecting, however, soon to have a new

THE TRAVELING WHEEL

manent horseshoe magnet has been is-

sued to Louis B. Lewis, Columbus, Ohio.

The wheel acts as a "keeper" and as

the horseshoe is tilted the wheel rolls

along the rails made for it, around the

ends and along the under side as well,

apparently defying the law of gravity.

The device is designed for a toy.

Origin of the Word "Juice"

One theory of how the word "juice"

came to be used to express electricity,

current, etc., is here presented. It is said

to have been originated by a Swede who

was employed as a helper on a wiring job

on the Pacific Coast. This was the first

job where paper conduit and concen-

tric wire was used. The job being fin-

ished, the foreman inspecting the fixtures

throughout the building discovering that

he could not get current to a lamp in a

wall bracket, turned to the Swede, who

was assisting in the inspection and in-

structed him to remove the canopy from

the bracket and he would examine it

later.

The Swede, instead of removing the

canopy, took off the socket shell and in
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prying around the socket with his screw-
driver caused a short circuit, and as there

was a defect in the concentric wire, an-

other short developed inside the conduit.

Then the arc caused the asphaltum on the

conduit to melt and generate a gas,

which, igniting, exploded with a terrific

report. The Swede, after rubbing the

asphaltum from his eyes, and seeing the

asphaltum running down the wall, re-

marked to the foreman : "Ay ban purdy
gud lectric fallar, sum tame ay layern

aboud de lectric youice."

From this remark the electric men took
up the word juice, and from them it has

now become universal. W.

Making Way for the Fire

Engines

A clear street through which the gal-

loping horses and smoking fire engines

MAKING WAY FOR THE FIRE ENGINE

may hurry in response to an alarm means
minutes saved and quite often a small fire

easily subdued.

A Chicago fire company located in the

middle of the block, with a street rail-

way crossing in one direction and a

crowded market place on the other, uses

an electric bell and an illuminated sign

to notify the crossing policeman to clear

the engine house door. The moment an

alarm comes in the bell and sign light

circuits are closed, telling the officer af

the crossing to clear the street.

Modern Revenge

(Based on the fact that if the air con-
tained a conducting medium all of our
modern electrical systems would be use-

less.)

There was once a town beside the sea
That run by electricity.

From year to year, and hour to hour,
With the aid of this new and wond'rous power,
They plowed their fields and gathered their

crops

;

They ran their fact'ries and their shops;
They lit their buildings and their homes;
Their cellars, attics, towers and domes.

They turned their lathes and whirled their
wheels,

From grinding mills to fishing reels;
In fact, whenever they'd need a rotor
Off they'd go and buy a motor,
Get a hammer and some pliers,
Nail 'er down—connect the, wires,
Then they 'd let the current flow,
Snap a switch and off she'd go.

Now in this town there lived a man,
Who had a grievance (as men can),
Against the place wherein he dwelt,
A grievance which he long had felt
Should be revenged. So he began
To figure out a lengthy plan
Whereby revenge might ease his mind.
(Revenge is sweet, so people find.)

And so he worked within his shop;
He worked and worked and wouldn't stop.
He worked with such tremendous zeal
He never quit to eat a meal.
He worked with test tubes, flasks and bottles,
With levers, cams and valves and throttles,
With powders, solids, liquids, gases,
From frozen air to warm molasses.

Never a thing he didn't use;
Or melt, or vaporize, or fuse.
And then at last he heaved a sigh;
He danced a jig and winked his eye.
For he had made a gas, you see,

That carried electricity.

And now, indeed, his work was done.
Oh, gather 'round, and watch the fun.

He opened a valve to let it pass

—

Out flowed a black and choking gas.
It found its way to ev'ry nook.
The power house down by the brook
Was filled in ev 'ry hole and crack
From cellar to the big smoke stack.
A scene enough to raise one's hair!
Great sparks leapt crashing ev'rywhere!

The town is now a mass of wires;
So say our story telling sires.

And not a soul inhabits there
Except a hermit with grey hair,

Who laughs and boasts in dev'lish glee,
He stole their electricity!

—By J. S. Newman.
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Simple Electrolysis Experiment

A rather interesting experiment in

electrolysis for the amateur may be made

in the following manner :

Break off the tip of a burned-out

lamp under water. The vacuum m the

lamp will cause the water to rush m with

considerable force and shatter the fila-

ments if they

SIMPLE ELECTROLYSIS
EXPERIMENT

are not a 1
-

ready broken.

If the fila-

ments break

off the plati-

num tips will

serve as elec-

trodes. The
hole formed at

the tip is too

small to allow

the water to

leak out. If the

lamp is now

placed in an

ordinary elec-

t r i c light
socket and cur-

rent passed
through it, the

water will be

decomposed
into hydrogen

and oxygen.

To prevent any

trouble a low

amperage fuse

should be
placed in the

in the presence of strong light. Care

should be taken, however, with a large

amount of gas, as the action may be dan-

gerously violent. A few drops of sul-

phuric acid should be added to the water

before starting, as this will greatly in-

crease its conductivity and hasten action.

Egmond Koeneman.

How to Make An Electric Bell

For the base (A) take a block }£ inch

thick and 4 by 5 inches. Screw the up-

right (B) on one end, as shown, lnis

piece is four inches square. The magnet

(C) is made by taking an iron bolt 2/2

inches long and after fastening it to the

upright (B) in a hole bored in the up-

right place a cardboard washer on each

lighting or experimental circuit. The

gases, occupying more space than the

water from which they are formed, will

force the water out drop by drop through

the hole in the bottom. After a small

amount of gas has been collected the

lamp may be removed and held m direct

sunlight 'or near a lighted match. The

gases will unite with a small explosion,

owing to the fact that hydrogen and oxy-

gen gases mixed in the right proportion

form an explosive mixture which ignites

SIMPLE ELECTRIC BELL

end. wrap some paper around the bolt

and wind the space between full of .No.

22 magnet wire until the coil is one inch

in diameter. The bell hammer (D) is

made from a piece of tin. or sheet iron,

about Ya inch wide and four inches long,

with abound piece of solder for the head.

Fasten the hammer to a small block, as

shown, so that it will be % of an inch

from the end of the core. The contact

(F) is made of a piece of tin, sharp on

one point and bent as illustrated. The

contact point should be /8 inch from
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the bell rod. Take a gong from an old
alarm clock or bicycle bell and mount so
that the hammer will strike it when bent
over to the contact (F). The binding
posts may be taken from an old dry cell.

Connect one end of the magnet wire to
a binding post and the other end to the
hammer and rod. Then connect contact
(F) to the other binding post and con-
nect the posts to a battery with a button
m circuit. H. E. Waid.

Motor Operated Rocking Horse
A proposed improvement over the or-

dinary rocking horse in that it is operated
by an electric motor is the subject of a
patent issued to Sigmund Pongo of New
York City.

The horses are supported at the top
of two parallel rods pivoted at the bot-

MOTOR OPERATED ROCKING HORSE

torn. These rods are drawn back and
forth by connecting rods to a rotating
shaft and cranks, which are impelled by
the motor.

A Dissectible Motor

only one way when the current is direct.
Other points that may be studied from

A motor with parts so arranged that
these are in plain sight is here illustrated.

The Stoelting St. Louis motor is used
to study both alternating and direct cur-
rent, armatures for producing either kind
of current being provided and readily
set in place in the bearings. With the
aid of a small galvanometer connected
across the terminals and the armature
turned by hand the motor becomes a
dynamo and acts upon the needle, caus-
ing it to swing back and forth when
the current is alternating and to swing

A DISSECTIBLE MOTOR

the apparatus are: Strength of bar
magnet fields at different distances from
the armature

; effect of like poles
; polar-

ity of field
; direction of current in arma-

ture and field
; position of armature, etc.

Hearing the Telephone Bell

This is an illustration of an arrange-
ment I devised to call me when the tele-
phone bell rings. My telephone is in the
upper hall and frequently I am in the
basement and can not hear it. This
device, consisting of two copper strips

TELEPHONE EXTENSION BELL

(DD) set in two binding posts works
perfectly and does not interfere with the
ringing of the telephone bell. The bat-
tery (C) and bell (B) may be locatedm any convenient place in the house
and at any distance from (A).—W. D
Young.



V.
WirelessClub

Aviator's Aerophone
By M. BERNAYS JOHNSON

The writer had occasion recently to

go up in the air in a Wright biplane,

piloted by the well known aviator, How-

ard Gill, to make a test of his aerophone.

This instrument consists of two watch

case receivers, made for this use,

mounted in the ear flaps of the regular

aviator's helmet. These flaps fasten un-

der the chin and thereby hold the re-

ceivers snugly and comfortably against

the ears. Connected with these receivers

is a very light weight transmitter of spe-

cial construction made so as to work

properly with the rest of the apparatus.

This transmitter is held in place over

the mouth by a band of soft, pliable kid

leather. This makes it very comfortable

for the wearer. A long flexible, light

cord with a plug at its end serves to con-

nect the helmet with its receiver and the

transmitter to the rest of the apparatus.

This completes the equipment of the

helmet, the other helmets being likewise

equipped.

The box is a small, neatly finished case

made of hardwood and finished in a

AVIATOR'S AEROPHONE IN USE
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weatherproof material. Inside and at
each end of the box there is a jack made
to fit its plug on the end of the helmet
cord. Connected with these jacks are a
few small batteries and the apparatus
for magnifying the speech.

This is all the apparatus that is con-
tained in the box. When in use the box
is fastened to the plane and when the
operator and aviator are ready to com-
municate, they slip their plugs into the
jack. The circuit is automatically made
and the apparatus is ready for communi-
cation.

_

On one end of this box there are two
binding posts for wireless work and these
binding posts are to be connected to the
receiving side of the aeroplane wireless
telephone or telegraph set. There is

also a clever arrangement whereby the
aviator and passenger can carry on either
singly or together clear communication
with the earth or another aeroplane with-
out removing their hands from the con-
trols.

The field for this phone in the avia-
tion and auto racing world is very great
as it is a well known fact that when mov-
ing in these two fields conversation is

almost utterly impossible, without this

apparatus, owing to the roar of the ma-
chinery and the rushing air.

War Automobiles

In the March, 191 1, issue of Popular
Electricity the "Wireless Telegraph
Automobile" was described in connec-
tion with pictures showing the automo-
bile in action in the field. .

Three of these 'war automobiles,"
each equipped with a rapid fire machine
gun and wireless apparatus, are being
constructed for the Guatemalan govern-
ment after the designs of Major R. P.
Davidson, commandant of the North-
western Military Academy.
The Cadillac Motor Car Company, of

Detroit, has received the order from
the government of Guatemala and is

assembling the cars, which will have
the 1912 chassis, with pony tonneau.

Wireless at the Panama Pacific
International Exposition

Wireless telegraphy will be a prom-
inent feature of the great Panama Pa-
cific International Exposition in 1915.
Among the first things considered in

connection with this Fair, was a power-
ful wireless station on Telegraph Hill.
Telegraph Hill is located in the north-
eastern part of San Francisco, rising
about 300 feet above the wharves strung
along the bay front. This Hill is of his-
toric interest. During the early days of
San Francisco it was made use" of for a
primitive form of wireless telegraphy.
A lofty flag pole, fitted with a device
for raising and lowering a large ball,

was erected on its summit; and on the
approach of a ship through the Golden
Gate, after its long voyage around the
Horn, this ball was lowered, thus con-
veying the news to the whole city. This
signal was a thing of much moment and
expectation in the lives of the pioneers
of San Francisco.

So, after a long lapse of years, Tele-
graph Hill has now good prospects of
again coming into prominence, as a lo-

cation for the most modern means of
communication. It will be terraced, and
its appearance, in many other ways, will
be made as attractive as possible, while
its top will be surmounted by one of
the tallest wireless towers than can pos-
sibly be constructed.

With the exceptionally high aerial
that will be supported by this tower, to-
gether with the exceedingly high power
apparatus to be installed in same, it is

proposed to make this station capable of
holding daylight communication with
the Panama Canal, as well as points
even farther away. The moment the
Canal is opened to the commerce of the
world, the word will be instantaneously
flashed over land and sea.

Another project, however, has now
come up which may alter the foregoing
plan. It has been announced that there
is under consideration the construction
of an immense memorial tower on a por-
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tion of the Fair site known as Lincoln

Park This place is situated on a high

promontory at the southern end of

Golden Gate Strait, and affords a beau-

tiful view of the ocean and the sur-

rounding country. It is several miles

directly west of Telegraph Hill, on the

opposite edge of the peninsula. On this

eminence is to be erected a magnificent

edifice, towering to a height of 1,359

feet.

It is a well known fact in wireless

telegraphy that altitude is of great as-

sistance in long distance communication.

This is evidenced hy the remarkable re-

sults obtained by the station in the Eiffel

Tower, which has a height of 1.000 feet.

The Navy Department at Washington,

which has had a great deal of success-

ful experience with wireless telegraphy,

was alert to the exceptional opportunity

offered by extraordinary achievements

in wireless signaling, by the use of this

proposed lofty tower for such purpose.

In a letter addressed to the Fair direct-

ors, by George von L. Meyer, Secretary

of the Navy, he says

:

"The Navv Department is taking steps

towards erecting a high power station

on the California coast, in connection

with its chain of wireless stations across

the Pacific, and for communication with

shins in the Eastern Pacific Ocean.

•

Since the range of wireless depend

principally upon the height of the aeria

wires above the ground, and.su.ce the

location of this station at San Fran

Cisco would be most advantageous to

tot city it would seem that the Memo-

rial Tower should be erected with a view

to its use for supporting one end of an

aerial of the most powerful wireless sta-

Ho" in the world. The Eiffel Tower m

Paris 1,000 feet high, has produced

wonderful results in long distance wire-

less work, and the proposed tower,

I W feet above the sea level, would in-

sure even more remarkable results.

"A site near the Ocean Beach at San

Francisco will give ideal wireless con-

ditions, there being no tall buildings or

trees in the sending direction and I

rongly recommend *at before the ex-

act site of the Memorial Tower is se

toed the Navy Department be con-

3S as to the needs of the proposed

wireless station. Such a station would m

no way interfere with the use of the

tower a's an observation station for visit-

ors, or for its use as a weather s atom

The small wires of the aerial could not

detract in the slightest from the appear-

ance of the Tower, while adding greatly,

not only to its utility, but to its attract-

iveness for visitors.

'

r„arhed
No decision has yet been reached

either as to making arrangemen s with

the government, or as to adopting the

original plan of using Telegraph Hill.

One thing is certain, though, that wire-

?:: telegraphy will be a *£*«£
fair at the great Panama Pacific Inter

national Exposition in 191 5-

Sensitive "Unh^sIT Detector

Stand

The following is the description of a

sensSve detector stand that can be «s d

in connection with any kind of minerals.

. fik-^ss Bolt

SENSITIVE DETECTOK STAND

The illustration shows the assembled de-

tector. All parts are made of brass with

holes drilled with a No. 30 tap drill and

with an 8-32 thread.

The base is either hard rubber or

fiber The dimensions are, 5 by 2/2 by

V2 inches. (A) and (B) are two brass

posts. (A) is 2/2 inches long, and (B)
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is one inch long. A hole is drilled and
tapped in the bottom of each so as to
screw to the base by means of a y2 inch
screw passing up with the head counter-
sunk in the bottom of the base. Two
holes in (A) are drilled and tapped, one
near the bottom and one near the top and
separated by iy2 inches. In (B) one hole
is drilled and tapped at a distance of
Yz inch from the top.

(E) is a piece of spring brass 4 by
- fi by 1-16 inch. Three holes are drilled
in it, one at each end, and another one
inch from the top hole. It is then bent to
the shape shown. A short brass screw
holds it to (A).

(F) is another piece of spring brass
strip 3 by ^ by 1-32 inch. Two holes
are punched in it. Each is 3y8 inch
from the ends. It is screwed tightly to
(E) by a short brass bolt.

A brass screw (G) goes through (F)
and is ground down to a sharp point so
as to make the contact with the mineral.
(H) is another short screw to adjust
(F). (D) is a longer one with which to
adjust (E).

The mineral holder (J) is made
from a piece of sheet brass 1 by ^ by
1-32 inch. It is bent to shape and has a
hole punched in it so that it can be fast-
ened to (C). By using this method
there is no danger of spoiling the min-
eral by heating as is done when solder
is used.

Novel Receiving Connection
While experimenting with different re-

ceiving hook-ups, I discovered that some
stations tune in loudest with a double
slide tuner and some are better with a
single slide coil, while others come in
best with a loose coupler. Realizing

Desert Wireless Without Masts

In a recent trip to Tripoli, Marconi is
reported to have tried out successfully
an arrangement of antenna for transmit-
ting messages over the desert. Wires
for both sending and receiving were laid
on the sand parallel to the direction in
which the message was to go. The ab-
sence of masts to support the aerial of-
fered no obstacles to good sending and
receiving.

The sand being perfectly dry, and asmuch a non-conductor as glass, the aerial
supported in this odd way worked nearlv
as well as if hung in the air

NOVEL RECEIVING CONNECTION

that to get the best results with all sta-
tions I would have to get some method
of changing from one type of tuner to
another instantaneously, I worked out
the connection shown in the drawing
The device consists of two double

pole, double throw knife switches and
one two point battery switch, connected
as shown in the diagram. When switches
(A) and (B) are both thrown to the left
and switch (C) is on point (1) the in-
struments are connected with the double
slide tuner. If slide (3) of the tuner
be allowed to remain at the extreme top
of the coil, it is clear that the result will
be a single slide tuner. If switches (A)
and (B) be thrown to the right and the
lever of switch (Q be placed on point
(2), the loose coupled tuner will be con-
nected in alone. Throwing the lever of
switch (C) back to point (1) adds in
the tuner as a loading coil for the loose
coupler to tune up to long waves. Now
if switch (A) be thrown to the right and
(<-; be placed on point (1), with switch
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(B) thrown to the left, the result will

be a combination of the tuner and loose

coupler primary in series, with the de-

tector circuit connected to the two sliders

of the tuner. This last connection is

similar to the three slide tuning coil and

has been found to work lust as w

U

All these different hook-ups have their

good points, and you will find that with

Sen one, you will get some sets much

better than you will with any of the

others.
Edwin L. Powell.

A Variable Wireless Receiving

Condenser for Ten Cents

By GEO. F. WORTS

The action of the condenser here de-

scribed is based on the two facts that

salt dissolved in water makes a good

conductor of electricity and that a m^al

well coated with a good grade of varnish

will be practically insulated, under or-

dinary voltages, when immersed in

water ; this is exemplified in the case of

Tnameled wire. By applying these two

fact" n following the directions given

below, a very satisfactory variable con-

denser may be constructed.

From a quart Mason jar cut off the

threaded top so that the sides .are per-

fects straight. Round off the sharp

edges in a bunsen flame. Erect a wooden

Siework of the shape and dimerous

shown in the accompanying drawmg

oroviding a base upon which to set the

Zr Fill the jar with water and dis-

^e common salt in it until a sattuated

solution is obtained ; that is.until the

water will take up no more of the sat

Form a four inch cylinder (A), .six

inchTm length, of thin brass sheeting,
menes m & T Na x6 wires

itt^wo ne^in length should he

oldered, on opposite sides to one end

The tube and wires should then

Sped in very thin varnish and alow

iZ this to dry and harden, a half dozen

or"more coats" being applied in the same

rdS Sy 'carefully to prevent the

possibilitv of the varnish chipping on.

Suspend the cylinder to a No. 14 cop-

per wire by means of the attached wires

scraping off just enough of thegarnish

to make electrical connection. The No

14 wire should pass through a hole in

the projecting arm of the standard so

it may be raised and lowered, and a set

screw (B) provided to hold it when the

VARIABLE RECEIVING CONDENSER

desired capacity is obtained. Connection

with the brass cylinder may be made by

attaching the connecting wire to the set

screw and with the liquid by placing a

strip of metal (C) in it

The condenser above described, owing
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to the thinness of the dialectic will pos-
sess a fairly large capacity—in the
neighborhood of .003 mf.—ample for the
receiving circuit of a wireless set.

Finding the Position of Ships by
Wireless

_

Where is our ship now ? For centu-
ries this question has been answered by
skillfully using the mariner's sextant and
by consulting the astronomical tables to
note the position of certain stars at the

_

time of the observation. This requires
" a clear sky and therefore is out of the
question in foggy weather, or at the very
time when it is often most important to
determine where the vessel is. Recently
two Italian officers, Bellini and Tosi,
have evolved a new method which uses
wireless waves sent from widely sepa-
rated land stations and which is expected
to overcome the need of clear weather
for determining the location of a ship.

_

The plan is to have three signaling sta-
tions flash different Morse code letters
every six seconds, using transmitters
which give musical tone signals and re-
ceivers of a special type by which the
operator can tell the direction from
which the wave was sent. For the first

practical tests, the stations chosen are
Creach d'Ouessant, He de Sein and Cape
La Heve. The first will flash the letter
O at 522 vibrations, the island station
will flash S at 783 vibrations, and the
light ship at La Heve will signal H at 522
vibrations per minute. These vibration
frequencies give musical pitches which
can be more easily detected and distin-
guished than toneless buzzes.
For receiving these signals, which are

to be flashed alternately from the three
stations, each vessel will be provided
with the new "radio-goniometer," in-
vented by Bellini and Tosi. This has
two special forms of triangular aerials
rigidly secured to the ships, while a third
and much smaller one is movable so
that the operator can shift it to de-
termine the direction from which the

wave is coming. Then by consulting his
compass he can see in what direction he
is from the station sending that signal
By thus getting his compass directions
from any two of the fixed stations he can
readily determine his own position on
the map.

Wireless and Telephone Lines

In wireless stations where there is a
telephone in the same room or even in
the same building, it is often noticed that
the signals being transmitted by wireless
can be heard in the telephone receiver
I he question has been asked several times
whether it would be possible to eliminate
this condition by grounding the telephone
and the wireless outfit on different pipes

This would do little good because the
gas, water and steam pipes are nearly
always well connected electrically by the
earth through which they pass, and be-
cause the action is not one of induction,
but is due to the fact that the telephone
acts as a wireless receiving outfit The
line wire acts as the aerial and the
ground is common to it and the wireless
set.

The telephone transmitter consists of
a carbon cup containing carbon grains in
a comparatively loose condition, and a
carbon or metal diaphragm rests against
the opposite side of the grains. The trans-
mitter acts as one of the old style "auto-
coherers," and the receiver is in electrical
connection with it.

The sound in the receiver is not gen-
erally sufficient to cause inconvenience
to the person using the telephone. Some-
times, however, difficulty will be experi-
enced in enabling the person at the other
end of the line to hear distinctly espe-
cially after the wireless apparatus has
been m use for a considerable length of
time. This is due to "packing" of the
carbon grains and can be remedied by
tapping the telephone transmitter with a
pencil or some other light object, when
the grains will return to their original
condition. Ai B# c
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Wireless Messages From Spitz-

bergen

The first messages, via wireless, be-

tween Europe and Spitzbergen, far up

in the Arctic Ocean, were recently ex-

changed.

The new installation is a very credita-

ble piece of work, because the Spitz-

bergen summer is very short. Building

operations were begun about the middle

of July and in September the whole sta-

tion was finished. The station comprises

dwelling houses for the operating start

an engine house, big store houses, and

the wireless operating rooms.

Working conditions in Spitzbergen are

somewhat peculiar, for the thermometer

often falls very low and it was necessary

to provide an ingenious heating system.

The electric waves have to pass over a

mountainous region, whereby they lose

considerable power. Extra powerful ma-

chinery was therefore installed. There

is a double set of apparatus, comprising

two oil engines of 30 H. P., two sixteen

K W. dvnamos, two 60 cell, 725 ampere-

hour accumulator batteries and two ten

K. W. motor-generators.

The two 200 foot trellis masts required

an enormous quantity of concrete for the

foundations, which had to be shipped by

sea all the way from Christians. The

new station has already communicated

with the German station, Nordeich, and

the British station of Poldhu, in Corn-

wall.

Questions and Answers in Wireless

By A. B. COLE

(aerials continued)

34.—What kind of wire should be

used in making aerials?
m

The kinds of aerial wire in general

use are stranded phosphor bronze,

stranded and solid copper, aluminum and

iron.

Wire of phosphor bronze is very

strong and springy, has quite low resist-

ance, and is well adapted to long aerials.

We have used this wire on horizontal

stretches as long as 200 feet with very

good results. The most commonly used

size of this wire consists of seven

strands, each No. 22 B. & S. gauge

Stranded copper wire is often used in

commercial installations. This wire has

high conductivity, and is much more

pliable than phosphor bronze of the same

size The tensile strength of copper is,

however, about 40,000 as against about

102,000 pounds per square inch cross

section in phosphor bronze, and conse-

quently it is better adapted for compara-

tively short aerials than for long ones.

Solid copper wire is often used as aerial

wire in experimental installations. Cop-

per wire is lower in cost than phosphor

bronze wire.

Aluminum wire is the most generally

used wire for the aerials of amateur and

experimental stations. Although the

conductivity of this wire is lower than

that of copper wire, it is very pliable

and low in cost. Aluminum wire is

fairly strong, but may be broken easily

by twisting a few times. The smaller

sizes, Nos. 12 and 16, are suitable for

short aerials, and long stretches may be

safelv bridged by the larger sizes, Nos.

6 to 10. Considerable care must be

taken with this wire to keep it free from

kinks and to bend it very little. Alumi-

num wire stands exposure to the weather

fairly well, but not as well as copper or

phosphor bronze. Several manufactur-

ers have recently placed aluminum sol-

ders on the market, but these are not

as yet widely known, and consequently

the wires of most aluminum aerials are
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merely twisted together. Phosphor
bronze and copper wires are easily sol-

dered, and they have, therefore, this ad-
vantage over aluminum wire.

Galvanized iron wire is used occa-
sionally for aerial purposes, but it seems
that the magnetic properties of the iron
diminish the distance over which it is

possible to operate.

35-—Why should all joints in an aerial

system and in the wires connecting the
instruments be soldered?

Because soldering is a very good way
of making sure that there are no loose
contacts between the wires. Loose con-
tacts cause considerable loss of energy,
especially in transmitting, and -in an
aerial system still higher resistance is

produced at joints by exposure to

weather and by sparks passing from one
wire to the other when the transmitting
apparatus is in operation.

36-—Is the aerial a source of danger
during thunder storms?

If the aerial is effectually grounded
at all times when not in actual use, there
will be no danger from lightning dis-

charges.

Just previous to a thunderstorm the
small electrical charges in the atmos-
phere unite into larger and larger
charges. The small charges are not, in
themselves dangerous to a wireless in-

stallation, but when many have united
into a large charge and this approaches
sufficiently near to any conducting body,
the difference of potential between the
charge and the conductor becomes so
great that the resistance of the air is

broken down, and a discharge takes
place, which is commonly known as light-

ning, and which may cause considerable
damage. Lightning is therefore the
same phenomenon as "static," but on a
larger scale.

If the aerial is kept grounded when
not in use, the small charges in its vicin-

ity are immediately conducted to the
earth when they approach the aerial.

Under this condition the charges near

the aerial are not allowed to form a large
one.

A simple and effective device for
grounding the aerial is a single pole,
double throw, porcelain base knife switch
of a carrying capacity of 25 amperes, and
is located outside the building at the point
where the leading-in wire enters. A
No. 4 wire may be connected from one
side of this switch to a metal pipe driven
seven or eight feet into the ground where
the earth is moist, or to ten or more
square feet of sheet metal buried in a
damp place. This wire should be as
straight and as short as possible, to pre-
vent the charges from leaving the wire
to take some other path.

37.—What type of aerial is the best
for transmitting purposes?
We firmly believe that for effective

radiation of energy there is no better
aerial than a vertical one, . composed of

FIG. 13. INCLINED AERIAL

a large number of parallel wires, all con-
nected together by wire, both at the up-
per and lower ends and at points about
20 feet apart between the upper and
lower ends. Such an aerial has prac-
tically no directive effect, and since the
wires are symmetrically disposed with
respect to each other, there will be little

or no loss due to hysteresis resulting
from reaction between the various parts
of the aerial system.

Probably the next best type for this

purpose is the inclined aerial, Fig. 13,
or the umbrella (directive) type, which
is a modification of the inclined.

38.—Why are horizontal or T aerials
used on most shipboard stations? *

Principally because vertical height is

limited and the most convenient way to
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obtain a large aerial surface in these in-

stallations is to make use of this form

of aerial.

jp.

—

What is a "rat-tail"?

A "rat-tail" is nothing more nor less

than a leading-in wire. Six or seven

years ago the cage aerial, which consists

of several parallel wires supported on

circular spreaders, was used quite ex-

tensively, and since the general outline

of the aerial and its leading-in wire

somewhat resembled that of a rat, this

wire was named a "rat-tail."

4o—My aerial is 40 feet long and 60

feet high at the upper end, and con-

sists of two parallel wires supported on

small porcelain insulators. The trans-

former is rated at one K. W. When I

press the transmitting key, sparks some-

times jump over the surface of the in-

sulators at the top of the aerial Why

is this?

The transformer is of too large ca-

pacity for the aerial. The voltage at the

top of the aerial is much higher than at

any other point, especially if a helix

is used in the transmitting set. The

transformer charges the aerial to such

a high voltage that the current leaks

over the surface of the insulators. If

the number of wires in the aerial is in-

creased to six or eight and the length of

the aerial and size of the insulators are

also increased, there will be no further

difficulty from these causes.

Ai.—G'we dimensions of aerials suit-

able for (A) a one inch spark coil, (B) a

tzvo inch coil, and (C) a /2 K. W. trans-

former.

(A) Three parallel wires, each No. 14

B. & S. gauge, each 40 feet long, con-

nected as in Fig. 14.

(B) Four parallel wires, each No. 14

B. & S. gauge, each 50 to 60 feet long,

connected as in Fig. 14.

(C) Six parallel wires, each No. 12

B. & S. gauge, each 60 to 75 feet long,

connected as in Fig. 14.

\2, What advantage has the loop

type of aerial over the open types?

Somewhat closer tuning is possible

with the loop aerial, probably due to the

fact that this type comprises a closed

electrical circuit.

Leading if

FIG. 14. AERIAL CONNECTIONS

43. What advantage has the Lodge-

Muirhead aerial system over other types?

Very sharp tuning is possible with

such a system, but the receiving and

transmitting distances are reduced con-

siderably, due to the fact that a direct

FIG. 15. LODGE-MTJIRHEAD AERIAL

ground connection is not used. Fig. 15

shows this type of aerial.

^—What is a duplex aerial?

A duplex aerial consists of two aerials,

one of which is generally used for re-

ceiving, and the other for transmitting

purposes. A duplex aerial sometimes

consists of a directive aerial for receiv-

ing, and a parallel wire aerial of some
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type for transmitting, and sometimes is

made by dividing a T aerial into two
halves. The main disadvantage of using

two aerials is that a certain amount of

the energy which would otherwise be
radiated by one, will be absorbed by the

other, being probably converted into

heat.

45.
—Of what importance is the earth

in wireless telegraphy and telephony

?

The earth is one of the most important

parts of a wireless system, of the types

in most general use to-day. It acts as

a return path for the waves. The char-

acter of the ground connection may af-

fect the operating distance as much as

50 per cent. In many cases the prin-

cipal reason why a station fails to work
properly is because of faulty ground con-

nection.

Probably no better ground connection

can be had than that afforded by a large

mass of metal suspended in the ocean.

On shipboard the hull of the vessel

serves as the ground connection. No
doubt one of the reasons that operation

over much greater distances is possible

over water than over land is due to the

fact that salt water is a good conductor

of electricity, and that the metal hulls of

ships make good electrical connection

with the water.

On land a good ground connection is

afforded by burying a sheet or several

sheets of copper or zinc having a sur-

face of 100 square feet or more, in damp
earth fifteen feet or so below the surface.

The wire leading from the sheets, which
is known as the ground wire, should be

soldered or otherwise securely fastened

to them.

Gas and water supply pipes afford

fairly good ground connections, and of

these the water pipe is to be preferred,

since it is generally larger in diameter

and does not contain inflammable ma-
terial as is the case with gas pipe. In

the event of using either of these pipes

as a ground connection, a heavy wire

should be connected across the meter.

In case damp soil is not available, and
the building is not equipped with gas

or water pipes, the device shown in

Fig. 16 may be buried in the

earth. It consists of a piece of

iron pipe three inches in

diameter and eight or ten feet

long, closed at the lower end by a

lead plug, and perforated with
holes about 1-64 inch in

^T/wg diameter. The ground wire is

ground-
secured to the upper end by

ing means of a ground clamp or by
soldering. The pipe should be

filled occasionally with water which is

slowly absorbed by the surrounding
earth, thus effecting a quite good elec-

trical connection.

46.—What is a "capacity ground"?
A capacity ground consists of a large

surface of metal sheet or netting, laid

on the earth. Such a ground, the air

between it and the earth, and the earth

itself make up a condenser, and instead

of having a direct ground connection, the

energy is transferred from the capacity

ground to the earth in the same manner
as from one coat of a condenser to the

other. A capacity ground having a sur-

face of one acre will give fair results, but
the best ground connection by far seems
to be the ordinary direct type where
the ground conductor comes in good con-
tact with permanently moist earth.

47-—How long should the ground wire
be?

It should be no longer than is abso-
lutely necessary.

4%-—How large should the diameter
of the ground wire be?
A No. 4 B. & S. gauge copper wire

serves the purpose well.

49-—Should the ground wire be insu-
lated?

If it is shorter than about 25 feet there
is no need of insulating it, but if it is

longer than this, high potentials may be
developed along it, and it will then be
necessary to make use of porcelain or
other insulators, in the same way as for
the leading-in wire.
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Directory of Wireless Clubs
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responding Secretary.

Roslindale (Mass.) Wireless ^^^^gj
g"ft„STSS%a S

T
t., Sudaniass., Secre-

'Jlacraurento Wireless Signal CU,h -F. Spader,

President ;
L. C. ^E.^p 2119 H St., Sacra-

Vard Treasurer ; E. Ratclitre, zixy n. >3 L v

mentb, Cal., Secretary.

New Orleant La., Secretary and Treasurer.

Springfield (Mass.) Wireless Association-AC
Gravel, President C. K. feeeiy. \ ice ^"mc„ = „
Treasurer D. W. Martenson, 323 King St., Spring

field, Mass., Secretary.

th State Wireless Association.—C. JB. .^
e^-

Ha
T
n
r

t "pre'sioSt ; O. F. Lyons, Yke Freshen

T J. Daily. Treasurer; C. T. Lo^van, iuemyui»,

Tenn'., Secretary. -

Wivnesbur^ (Pa.) College Wireless Club—C. W.

FriltYge? President / James D. Thoma^
;

Chief Engi-

neer ; John Meighn, Waynesburg College, Pa., &ec

retary.

Westchester (N. Y.) .Wireless Association.—

Stanley R. Maning President ; ED Moorhouse,

37 West Main St., Tarrytown, N. Y., Secretaiy.

Wireless Association of British Columbia.-

Clifford C. Watson President; J. Ainott Vice

President- E. Kelly, Treasurer: H. J. Botbel, duu

?ourteentb Ave. E.,' Corresponding Secretary.

Wireless Association of Canada.—W C Schnnr

Ifiq Harvard Ave.. Montreal. Quebec, Can., Fresi

Jent ; Thomas Hodgeson, Financial Secretary.

Wireless Association of Easton, Pa.—W-fallen-

tine. President : John Q. Adams Vice Resident

Weikel Jordan. Treasurer: E. J. Soitor. Kecoiumg

Secretary ; James Smith. Jr.. 123 North Mam St.,

Phillipsburg, N. J., Corresponding Secretary.

Wireless Association of Montana.—Roy Tysel,

President- Elliot Gillie. Vice President Haroia

Sattei 309 South Ohio St.. Butte. Mont., Secretary.

Wireless Club of Baltimore.—Harry Richards,

t, •£?!+. William Pules Vice President: Curtis

Gafret »r;»rS Jones. 728 North Mon-

roe St.' Baltimore, Md., Secretary.
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Pole Line Construction

As the days of pole line, or open wire
construction, in our American cities are
numbered and telephone and light and
power wires are being placed under-
ground in conduits or subways, this arti-
cle will deal mainly with open wire con-
struction as practiced in the country andm the suburban districts of our 'large
cities. The same methods and standards,
if used in city construction, are usually
on a larger and heavier scale.
The first step in any class of construc-

tion work is to lay out the job, or, as it is

make "trouble shooting" difficult. The
route should also be laid out with regard
to future branch lines to houses, distant
towns, etc., and should be located so that
little guying is necessary. ,

The right of way should be obtained
from the proper authorities for every
pole, anchor and guy stub, and for wires
and attachments which will be made to
the poles. It should be a written agree-
ment, and too much
care cannot be exer-
cised when attend-
ing to this branch of
the work. After the

~°^r±^-± -

sBains 24"

line is laid out and
the right of way se-

cured, the next step

is to begin the ac-

tual work by locat-

ing the poles.

There are two
general methods of
locating poles, one
being to use a tran-

sit to line them up

M ~1

^20D Spike
kI0 D Spike

i I 1 -«i. A* v

x
\\\\\\

J

^;fe and tne other stakes fig. 2. roof gains and

FIG. 1. ROAD CROSSING

termed in pole line construction, the
route. This is done by some one experi-
enced in this kind of work. The shortest
and most direct route which can be ob-
tained, with the least trouble to be en-
countered from natural obstacles, is
chosen. Obstacles consist of sharp turns,
large trees which project over the road-
way, and swampy land, which would

called "site rods" or STEPS 0N P0LES

"locating stakes." These are lined up
with the naked eye. The latter is usually
the most popular and is accomplished as
follows: A locating stake about eight
feet long and having an iron point at-
tached to one end is driven into the
ground where the first pole is to be lo-
cated. (These stakes have alternate red
and white stripes, about a foot wide,
painted on them.) Another stake is placed
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as far beyond the first one as can be seen

and in the direction the line is to be laid

out. The distance between poles, or the

length of the span, is measured off with a

tape or chain and pins stuck into the

ground. The locating stakes are then

the usual span is from ioo to 150 feet,

with the average around 120 feet. In the

country, however, the spans often run

from 130 to 200 feet, with an average of

about 150 feet. At the end of the run,

the last span should not be over 100 feet

+/S
n

-*-

if

SO

LabScrews. |
IronPlate^Thick)

FIG. 4. POLE PROTECTED BY HUB
GUARDS

FIG. 5. POLE PROTECTED
BY CRIBBING GUARDS

FIG. 3.

CROSS ARMS IN POSITION

lined in between the two stakes already

set and consequently the completed pole

line will be straight. After a few stakes

have been set the distant stake can be

done away with, as the stakes can then be

lined up by sighting over any two or

those already set. It is also customary

in some parts of the country to attach

tags to the locating stakes. These tags

tell the length of the pole, the depth to

which it is to be set and whether or not

it is to carry a guy. A tag marked 25—

4. G. E. indicates that a 25 foot pole is

^ to be set a depth of

four feet and is to

be guyed east. A
!^i tag marked 25—4.

N.G. indicates a 25

foot pole to be set

four feet deep

without guys.

The spacing of

the poles, or the

length of the spans,

varies with loca-

tion and the weight

of the overhead

construction which

is to be placed

FIG
-

7l
« ^rv upon them. In cities

FILLING AROUND POLE UF^

in length, and when a 200 or 250 foot

span is necessary, the spans on either side

must not be over 75 or 100 feet in length.

In crossing railroad tracks the bottom

cross arm should clear the top of the rail

FIG. 6. PLACING THE POLE IN THE HOLE

by at least 22 feet, unless the pole is set

more than twelve feet from the nearest

rail.

It is sometimes necessary to cross a

roadway, as shown in Fig. I, and this

operation should be done as illustrated,

the turning pole being guyed as shown.

While there are a number of woods

that are suitable for poles, chestnut is

probably the most frequently used, with

cedar next in demand. The poles should

be reasonably straight, well proportioned

from butt to top, the bark should allbe

peeled off with the aid of a draw knife,

and the knots trimmed close with a
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hatchet. Table I shows about what the
proportions of the chestnut poles should
be for a 20 wire line

:

table 1

Length in feet.

25

30

35
40

45

50

POLE PROPORTION.
Cir. at top Cir. 6 ft. from butt
in inches. in inches.

20

20

20

20

20

20

30

33
36

40

43
46

The contour of the country should de-
termine the length of the poles to be
used as a change in the level of the wires
should not exceed five feet, unless on a
straight down or uphill grade. Short
poles should be used wherever possible,

and long poles only to clear railroad

Do not cut Pole

Distance ofA should
NOT BE LESS THAN
%>OF 3

mm

FIG. 8. POLE USED AS A PUSH BRACE

tracks or to avoid abrupt
change in the level of the

line. The line should have
a clearance of from two to

four feet when passing

obstacles and the lower
arm should be at least

eighteen feet above the

crown of the road over

which the arm protrudes.

The heaviest poles should

be used for corner and
terminal poles, while the

best looking should be
used in passing through

the towns along the route. The poles
which are set in a town are usually
painted white or green, as the town
authorities may direct. The poles should
be roofed and gained as shown in Fig-.

2 (A).

The cross-arms are 3% by 4^ inches
and about one foot in length for each
pin. For example, a ten pin arm is ten
feet long, an eight pin arm is eight and
a half feet long, etc. The arms are
drilled for 5/8 inch pins and }i inch bolts

for braces. The cross-arms are fully

equipped with pins and braces before
being distributed, and are attached to

the poles before they are raised or set.

The top and gains, and sometimes the

knots and butts, are painted with creo-

Da not cur Pole
? K

Givejoint a thick,
coat of paint

ScfPEW
DistanceA should
notbe less
than length
OF BRACE

FIG. 10.

FIG. 9. POLE USED AS A PUSH-AND-PULL BRACE

sote or carbolineum before

they are raised. The vari-

ous sketches show the or-

dinary position of the

cross-arms on the pole,

but Fig. 3 illustrates a
method often used in alleys

or other narrow passages.

All central office poles

should be stepped, as

shown in Fig. 2 (B).

Those poles which are set

in towns and are located

near the curb, on the cor-

ners, or in the alleys.
GUYING WITH ROCK-
GUYED BOLT
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FIG. 11. GUYING TO A STUB

j n n JfflaJ j *

'
FIG. 12. GUYING TO A TEEE

where wagons are likely to run against

them, are often protected by hub guards,

Fig. 4, or curbing guards, Fig. 5-

Table II shows the depth to which

poles should be set for straightaway

work. Corner and terminal poles should

be set six inches deeper.

TABLE II.

Length of Pole.
Feet.

iS

20

22

30

35

40

45
50

DEPTH TO SET POLES

Depth if Earth.
Feet.

3

4

4

5

5/2

6

6

6/2

7

Depth if Rock.
Feet.

3

3

3

3

3/2

4
4
4/2

4/2

FIG. 13. *SING
e
HEAD GUYS ON

The holes are usually dug about three

feet in length, eighteen inches m width

and to the depth shown above. The bot-

tom of the hole should be square so that

the pole may be dropped into place with-

out cutting or stabbing, and there should

be room enough around the pole toper-

mit the use of a tamper when backfilling.

The holes are dug by the "ground hogs

or "grunts." The tools used are picks,

spades, a seven foot digging bar and a

seven foot spoon shovel.

The setting of a pole is rather a sim-

ple matter and is accomplished with the

aid of pike poles. The pole is drawn to

its location on a two wheeled dinkey

and the butt placed over the hole. Pikes

are then jabbed into it near the top and

three men lift it upwards, moving the

pikes toward the butt until the pole

finally drops into position. Fig. 6 illus-

trates this operation.

When removing a pole, the earth is

first dug away from the butt, pike poles

are jabbed into it to steady it and the

butt is pried upwards until the pole top-

ples and can be lowered to the ground

Resetting a pole usually means to shit

t

it a little from its present location. Some-

times a new pole is set and the old one

removed and sometimes a trench is ex-

cavated from the butt of the pole to its

new location, the line wires are loosened
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from their insulators and the pole is

pried over to its new location. The line

wires are again tied to their insulators
and the hole filled in. In city work,
where space to raise a pole is not avail-

pole has been wedged into position by
jamming chips in at the bottom, Fig. 7.
When turning corners, crossing a

road, ascending or descending a hill, go-
ing through swampy country, etc.,' the
poles are reinforced, or braced, by means
of guy wires or other poles. Fig. 8
shows a pole used as a "push" brace,

FIG. 14. TWO STYLES OF GUY ANCHORS

able, the pole is set or removed with the
aid of a "gin-pole," which lifts the pole
straight up over the fence or other ob-
struction and lowers it into the hole.

After the pole is set the earth is tam-
ped back into place and should be well

vtjujMjMnmujjjjjjjjjj.jyjwjj,,,,,,,,^

FIG. 15. ATTACHMENT OF GUY WIRE TO
ANCHOR RODS

rammed, using the fine stuff in the bot-
tom of the hole and the coarser at the
top. The earth should be left piled around
the pole eight or nine inches high. When
the pole is set in rock or shale, concrete
is often used for backfilling after the

FIG. 17. TIGHTENING UP THE WIRES

while Fig. 9 shows a pole used as a
"push and pull" brace. Fig. 10 shows
a guy wire attached to a rock guy bolt.
Fig. 11 illustrates a guy to a regular
anchor or guy stub, while Fig. 12 shows
the method of guying to a tree. Fig. 13
illustrates the use of head guys on a
grade, and Fig 14 illustrates two styles

3 Turns

With Glass Removed
'"'

11 mini

Annealed Tic
S Wire

fa* Three orMore Guys.

FIG. 16. GUY GUARDS

FIG. 18. FASTENING WIRES TO INSULATORS

of anchors. Patented, all-metal anchors
are now often used in place of those
illustrated in Fig. 14. Fig. 15 illustrates
the method of attaching guy wires to
anchor rods, etc. Fig. 16 shows various
styles of guy guards which it is some-
times advisable to place upon guys whxch
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are near to cross walks and which could

not be readily seen at night or which may

be in a position to be damaged by wag-

ons or in other ways.

^"Sleeve

men then go back over the line and tie on

the wires to their glass. If copper wire

is used it is tied in as shown in Fig. lb

and dead ended at the last pole, as shown

FIG. 19. DEAD END FASTENING

Upon the completion of the pole line

the next step is to screw on the glass

insulators and pull up the wires.
_

This

latter operation is accomplished with the

sCSSSf5 £ZZ222&=

^g^&S&Z&Zfr
FIG. 20. USING IRON TIE WIRES

aid of the apparatus shown in Fig. I?.

The linemen first lay the wires over the

arms next to the insulators to which they

are to be tied and when a mile or so of

wire is in place it is drawn taut with the

aid of the apparatus shown. The line-

-xrxr

FIG. 22. BACK BRACING CROSS ARMS ON

TERMINAL POLE

in Fig. 19. Iron wire ties and a splice

are illustrated in Fig. 20.

At regular intervals test connecters

are cut into the circuit, as shown in Fig.

g.9

Lass to se
OR 10'LONG AND
10"IN DIAM.

FIG. 21. CONNECTION FOR TESTING PURPOSES

FIG. 23. ASSURING A SOLID SETTING

21 which, as the name signifies, are for

the linemen's or trouble shooters use

when testing the line. Fig 22 shows

the proper method of backbracmg the

cross arms on a terminal pole. The back-

braces are necessary as the pull on the

arms is only in one direction By back-

bracing the arms and setting the pole as

in Fig? 23, also using a guy to an anchor

or guy stub, a good job is assured.
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How to Build a Small Electric
Motor

The following is a description of a
small electric motor than can be easily
constructed by anyone and without the
aid of many tools. The field and arma-
ture of this motor are made of sheet
iron cut to the dimensions given in the
illustrations. Stove pipe iron is very
satisfactory.

The size and shape of the field magnet
is shown in Fig. i. Enough of these
pieces should be cut so as to make a pile
iy2 inches high. The four holes (A, B,
C, D) are drilled through the pieces but
they can be punched in each piece sepa-
rately. Four bolts with 8-32 thread pass
through these holes to clamp the pieces
together and hold the bearings in place.

The armature of the motor is built
in the same way as the field. The same
number of pieces are cut as for the field.

Drill a 3-16 inch hole through the center
of the pile for the shaft to pass through.
Fig. 2 shows two types of armatures.
(A) is the easier one to make and (B)
is a slightly better type with a larger
polar surface but is harder to cut out.
Either type will give good results.

The commutator is made from a
wooden spool with the flanges removed,
and a piece of brass tubing that will fit

tightly over the spool or cylinder. Fig.

3 shows the commutator. The brass
tube should be divided into three equal
parts. A small hole should be drilled in
each end of each section. A small round
headed brass screw passes through these
holes so as to screw the sections to the
cylinder. The tube is then cut along the
division lines with a fine hack-saw.
The bearings are shown in Fig. 4.

They are made from brass strip y8 inch
thick and y inch wide. The hole for
the shaft is best found by experiment,
and may be about % inch in diameter.
The shaft is a piece of iron rod with
an 8-32 thread and is about four inches
long. The outside diameter is slightly
over y8 inch and the ends should be

filed off a little all around so that it will
pass though the holes for it.

The commutator and armature disks
are assembled on the shaft and clamped
on with lock nuts as shown in (A)
Fig- 5-

The field is wound with four layers
of No. 20 B. & S. Gage copper wire, D.
C. C. The armature poles are all wound
in the same direction with seven layers

Screw <%j.

<& K (b

'f-

O
-H

Front
Bearing

'a

Fear Bear/ng
F/g.<4

CoflMUTATDfZ

H =C i A i±a
I-

Armature-)

z- RearBearinc
Shaft

Ancle

PLANS FOR SMALL MOTOR

of No. 24 D. C. C. wire. The three out
ends of the wire should be connected
together. Connect the other three ends
to the commutator, one to each section.

The brushes are two pieces of phosphor
bronze spring, y2 inch wide and four
inches long. They are bent to an L
shape and are screwed to the base, one
on each side of the commutator.

Fig. 5, (B) shows a front view of the
motor with front bearing removed so
as to show the position of brushes. (C)
shows a side view. The motor is fas-

tened to the base by means of four small

brass angles.
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The field is connected in series with

the armature ; that is, one field terminal

goes to a brush while the other and the

brush goes to the battery. To reverse

the direction of the armature change the

brush connection with the field terminal.

With about six volts this motor will

give considerable speed and power for

its size This is due to the number of

ampere turns put about the armature

poles.

Bicycle Reflector from a Spoon

The reflector (A) is a cheap nickel

plated soup spoon with the handle bent

so that the part (G) will fit over the

handlebar of

the bicycle. In

the center a

small hole is

bored for the

lamp. Under
H the reflector a

small bolt is

put through

the handle of

the spoon so as

to clamp the

latter tightly to

the handlebar.

Back of the

hole bored for

the light are

two small holes to hold the socket (H)

and the single point switch (D) tightly

to the handle of the spoon. Secure a

i%-volt ii/2
-candlepower tungsten flash-

light lamp and a common dry cell. Hang

the cell on the back of the seat and put

light on the handle bar, with the proper

connections.-H. S. McBride.

Battery Terminal Spring Con-

nectors

The spring connector shown is de-

signed to eliminate this trouble by firmly

hanging on to the terminals, irrespective

TERMINAL SPRING CONNECTOR

of the amount of vibration. To put the

connectors in place, press the springs to-

gether until the holes are in alignment,

then slip over the terminal screw and re-

lease the pressure.

The Construction of an Adjust-

able Condenser

This adjustable condenser consists of

a number of fixed condensers connected

in parallel, the capacity being varied by

a lever which makes connection with the

switch points. This adjusting feature

is good, as it allows quick adjustment.

It is built up of four units Each

unit is a small condenser built of tinfoil

jj^imiy^f

C

iiiiiip
BICYCLE REFLECTOR ^T TF*

g5

Autoists and owners of motor boats

are sometimes delayed by such a small

thing as a loose contact on the battery

terminals.

U2
ADJUSTABLE CONDENSER

and waxed paper. Each unit is the same

size being made of nine sheets of tinfoil

V/2
'

inches by 4/2 inches and ten sheets

of waxed paper. This paper can be ob-

tained from a photographic supply house

and is used for mounting photographs

Use the 4 by 5 inch size. The sheets of

tinfoil and paper are piled up alternately.

The alternate tinfoil sheets have strips

of tinfoil coming out on opposite sides
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to make the necessary connections. When
the pile is finished it is covered with a
piece of wrapping paper and a hot iron

is put on the whole so as to melt the
wax and hold the condenser together.

As this waxed paper is very thin and
all the sheets are pressed together tightly,

it has a high capacity for its size.

The illustration shows the necessary
connections. One side of each condenser
goes to a common binding post. The
condensers are designated (Q, C2 , C3,

Q).
(P1? P2 , P

3 , P4 ) are four copper
strips. They are y2 inch wide and 1-16

inch thick. Each is one inch longer than
the other. They connect to the conden-
sers as shown. A lever is made from a

piece of copper, y2 by }i by 4 inches.

It is so placed that it will connect two
or more condensers together at one time

in parallel. The dotted lines show the

different positions of this lever. The
whole is mounted in a neat wooden box
with binding posts, switch points and
lever on the top.

This condenser is suitable for use in

any wireless receiving circuit or by mak-
ing the units much larger it may be used
to shunt around the vibrator of an in-

duction coil.

A Mouse Exterminator

The drawing herewith illustrates a

method of killing mice that is effective

and humane. It is very simple and any-
one who has a good jump spark coil and
some dry batteries can rig one up in a
short time. This device will kifl more
mice than the average trap, will kill

them quickly and without pain and can
be kept in continuous service. The kill-

ing of one mouse does not prevent the

execution of another at the same time
or a second later. It is not necessary
for the mouse to enter a hole to be
caught.

It is the electric shock that does the

work. The mouse climbs up the sheet

iron cone (A) to get the bait (B) which

is impaled upon the end of battery wire
(C). The spark coil, which may be
either the three or four binding post
type, is under cone (A) and the high
tension binding post is connected by°a
wire at (D). The wooden plug (E),

ELECTRIC MOUSE TRAP

through which the battery wire (C) pro-
jects, also supports a short piece of metal
tube surrounding but not touching wire
(C). This tube is in connection with
one of the primary binding posts of the
coil and the other binding post furnishes
electrical connection with the battery by
means of wire (F). When the mouse
attempts to seize the bait, the flexible
end of wire (C) is bent until it touches
the metal tube. This makes the final

connection between battery and coil and
as the mouse must be standing on the
metal cone (A) and in contact with the
bait, he will receive the full force of the
secondary discharge.

After the mouse receives the shock it

rolls down the side of the cone, the end
of wire (C) springs back out of con-
tact with the tube and the trap is ready
for the next victim.

It is not necessary that the mouse
should have very good contact with
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either bait or the metal of the cone, as

a coil that will give a half inch spark

will kill. Bait you would be likely to

use will be as good a conductor as the

body of the mouse. It requires about

four dry cells to furnish the primary

current, but as they are only used at long

intervals, and then for very short peri-

ods, they will last just about as long as

if not used at all. Such a trap is more

expensive than a common mouse trap,

but it will kill a great many more mice

and is no more trouble than a door bell

when once in operation.—

Herbert L. Thompson.

A Novel Voltmeter

Why bother about running wires from

a voltmeter to the battery which you are

testing? Why not touch the terminals

of the instrument direct to those of the

Electro-Magnetic Weighing

Scale

In cement works, flour and grain mills

and similar places where bags are filled

with freely flowing material it is quite

necessary that the weight be also taken.

The illustration shows a make-and-break

contact operated by the scale beam.

NOVEL VOLTMETER

battery, spreading them so that they will

make eood contact regardless of the

facing ? Following out this line of rea-

soning a Connecticut inventor mounts

he voltmeter on the pivot of a pair of

slender scissors and attaches an insulated

contact tip to each point oi the scissor^

Then he can easily space these tips to

latch any variation in the distance be-

tween the terminals of his batteries.

ELECTRO-MAGNETIC WEIGHING: SCALE

When a certain weight of material has

been deposited in the bag through the

spout, the outer end of the beam rises

and cuts off the current to the two elec-

tro-magnets, which then drop their arma-

ture. In dropping, the armature, through

a lever, closes the spout opening. Re-

moving the filled bag allows the scale

beam to close the electro-magnet circuit

again and as soon as an unfilled bag is

placed on the spout the armature is man-

ually lifted against the magnets, where

it is retained, thus opening the spout until

the scale beam again trips the mechanism.



Electricity the Silent Salesman
Some helpful hints on the use of electric current in getting up show windVv displays. Thefollowing schemes have all been used with remarkable success.

A Moving Poster Device

The motograph is another show win-
dow advertising device based upon the

THE MOTOGRAPH IN OPERATION

idea that motion will catch the eye.

The apparatus consists of a neat wood-
en cabinet mounted on pillars. Cards or
pictures may be fitted into a moving rack
which carries them along the front. As
each picture reaches the end of the cab-

inet the carrying mechanism transfers it

to the back where it is carried along to

the other end to appear again in its turn.

A one-twentieth horsepower
electric motor operates the

device.

The wings are turned at fixed inter-
vals by a small electric motor below. The
motor is placed out of sight behind the
main frame of the apparatus. When the

wings have been all

turned over to the left,

the motor reverses and
turns them back one by
one to the right and so on
as long as the motor is

kept running.

Such a device makes it

possible to show a large
number of articles in a

>£j comparatively small win-
dow space. The wings of
the fixture can be taken

from the frame, sampled and replaced
with ease.

Moving Figures Display Cos-
tumes

The L. W. "promenade" is the name
applied to an equipment manufactured by
an English firm for displaying ladies'

Automatic Display
Fixture

The automatic display fix-

ture consists of a number of
wings pivoted at one end and
so arranged that almost any
number of small articles may
be fastened thereto by tying or
pinning. Some of the wings
are made of burlap, while
others are built of wood and
adapted to carry small one inch
shelves on the sides of every
wing.

AUTOMATIC DISPLAY FIXTURE
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suits and coats. A win-

dow is fitted with small,

circular p 1 a t f o r m s at-

tached to a moving belt or

cable under the floor. Up-
Jg

on each platform is placed
|g

a manikin clad in a m
gown to be displayed. ||

As the electric motor
||

drives the apparatus the br

figures turn about, show- p
ing the costumes from &
every side to the window §j
observer.

t"
MOVING FIGURES DISPLAY COSTUMES

Advertising By Miniature Model

A hardware merchant who makes a

specialty of cutting tools attracts atten-

tion by placing a miniature grindstone in

his show window operated apparently by

the feet of a miniature man who grinds

a razor on the revolving stone. The real

operator is a small motor connected by a

belt to a pulley on the shaft of the stone,

both of which are cleverly concealed.

Displaying Bottled Goods

The accompanying drawing suggests

an idea for a display of bottled goods.

The bottles should be empty and clean

with the labels remaining on the out-

side. They rest upon a partition (B),

being placed over holes slightly smaller

than the diameter of the bottle. The

MINIATURE MODEL ADVERTISER

BOTTLED GOODS DISPLAY

partition (A) contains holes somewhat

larger than the bottle. An enclosed space

(Q below the bottles contains several

ordinary incandescent lamps. This

space should be lined with tin or painted

with aluminum paint or other material

capable of causing the light to be re-

flected upward into the bottles.—C. H.

Sampson.
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Revenue from Rubbish
Receptacles

An interurban line out of Chicago has
placed rubbish and paper receptacles

along its line and by a little ingenuity
makes them serve also as advertising
mediums.
The metal paper receptacle sets in the

top of a steel framework containing

RUBBISH RECEPTACLE CARRYING
ADVERTISEMENTS

panes of translucent glass. Each pane
contains an advertisement in colors
which a number of incandescent lamps
inside renders even more striking in the
evening than during the day. The taper-
ing shape of the rubbish receptacle and
the location of the lamps allows each
advertisement to receive its share of
illumination.

SAdvertising Wireless Supplie

An electric supply house having wire-
less telegraph equipment to sell adopted
the method shown in the accompanying
sketch to call attention to this fact.

Over the entrance is suspended a
spark gap from which wires run to a
sending set in the store. The key of

ADVERTISING WIRELESS SUPPLIES

the set is in the form of a flasher oper-
ated by a small motor, the contracts
spelling in dots and dashes at the spark
gap the word . .— ... . (USE).
Those accustomed to reading the Morse
code will catch the word in passing while
the hissing noise and spark attract at-

tention at all times, especially in the eve-
ning.

.

Revolving Umbrella Display
Rack

An English

firm manufac-
turing show
window mov-
ing display ap-

p a r a t u s put

out an um-
brella display

rack, consist-

ing of a fancy

wooden cyl-

inder with
holes in the

top into which
the tips of the

sticks are
placed. A cen- umbrella stand
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tral post is arranged to hold an open um-

brella and the whole is revolved from

the base by a special motor, worm gear

and shaft.

Lamps in Wine Display

An enterprising railroad advertising

the advantages of the country in which

its road is located, uses a pyramid of

^1 n :|fe

A Black Cat Sign

A painting of a huge black cat upon

a piece of cardboard fitted up to set in

the lobby was used by a Chicago theatre

to call attention to the play then running.

To make the great cat more catchy in

USE OF LAMPS IN WINE DISPLAY

bottles filled with wine, made from grapes

grown in the territory adjacent to the

railroad. An incandescent lamp is placed

on each level to intensify the brilliant

coloring of the contents of the bottles.

BLACK CAT SIGN

appearance a red electric lamp was placed

back of the opening representing one of

the cat's eyes and a green lamp lighted

the other eye. The sinister appearance

of the sign usually caught the passer's

eye. The lamps were alternately lighted

by a flasher, current being taken by a

plug and cord from the lighting circuit.

NEW BOOKS

Telephony. By McMeen and Miller. Chi-

cago: American School of Correspondence.

1912. 927 pages with 671 illustrations.

Price $4.00.

The reputation of the authors of this

book and their work in the telephone

field is a sufficient recommendation as to

the merits of its contents. The subject

matter thoroughly covers the telephone

field. Eighty-two pages are devoted to

the automatic system.

Dynamo-Electric Machines. By Calvin F.

Swingle. Chicago: Frederick J. Drake and

Company. 1911. 370 pages with 696 illus-

trations. Price, $1.50.

A book written for the practical en-

gineer and electrician upon central sta-

tion equipment, its installation, care and

operation. A catechism of questions and

answers follows the close of each section.

Primary and storage batteries are given

24 pages.



Need of

Reforms in

the Patent

Office

While this country is the home of in-

ventive genius of the highest order, the

methods pursued by our
patent system in the pro-

tection of the rights of the

inventor are far from sat-

isfactory. Indeed, it is al-

most astonishing that inventive thought
still persists, when almost every step in

securing and establishing a patent right

before the courts is beset with tremen-

dous obstacles to the independent in-

ventor.

Realizing the detriment to the nation

and the injustice to inventors whom the

Constitution especially intended to en-

courage, an organization has been formed
by a number of men representing the very
highest inventive talent in the country.

It is known as the Inventors' Guild. Its

president is Ralph D. Mershon of 60
Wall Street, New York ; first vice-presi-

dent, Charles S. Bradley; second vice-

president, John F. Kelly; secretary,

Thomas Robins, and treasurer, Henry L.

Doherty. Its professional committee in-

cludes the names of F. L. O. Wadsworth,
Bion J. Arnold, Thomas A. Edison, Peter

Cooper Hewitt and Michael I. Pupin.

Some time ago the Inventors' Guild

passed a resolution addressed to Presi-

dent Taft. For the benefit of those not

fully conversant with the situation, we
are printing below the full text of this

resolution. Everyone interested in the

advancement of the industrial arts should

read it carefully, and all are asked to

bring influence to bear wherever they can

for the appointment of the Joint Con-
gressional Committee for which the reso-

lution asks. The text of the resolution is

as follows

:

To the Honorable William H. Taft,

President of the United States:

Whereas: The Constitution of the

United States provides

:

:<The Congress shall have the power
to promote the progress of science and
useful arts, by securing for limited times,

to inventors, the exclusive right to their

respective discoveries."

And Whereas: This Constitutional

provision was intended to obtain for the

benefit of the nation the publication^ of

every new and useful invention in such

full, clear, concise and exact terms as to

enable any person skilled in the art or

science to which it pertains to make, con-

struct, compound or use the invention,

after the limited time for which the ex-

clusive right is secured to the inventor

by patent; and thereby to secure for the

Nation the great benefit which, all ex-

perience shows, results to a Nation from
publishing inventions, in contradistinction

to following a policy which would tend to

encourage trade secrets, monopoly, and
trade combinations, which minimize the

value of inventions to the Nation.

And Whereas: A patent is in effect

a contract between the Government and
the inventor by which the Government, in

consideration of the right to publish the

invention for the benefit of the Nation,

agrees that in return for his satisfactory

disclosures of his new and useful inven-

tion under reasonable conditions, to be

determined by the Government, it will se-

cure the inventor for a limited time in the

exclusive right to his new and useful in-

vention.

And Whereas : An inventor, after

having performed his part in the con-

tract by having made proper disclosure of
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a new and useful invention to the United

States Government officials, is frequently

subjected to unreasonable delay, expense,

and injustice before obtaining his patent,

and after having obtained his patent^ is

not equitably secured in his exclusive

right as the Constitution intended that he

should be secured in return for his dis-

closures in good faith of his new and

useful invention; and as a consequence

of this unfair treatment of inventor pat-

entees, the United States is not obtaining

in the degree that it should, the National

benefit of the best inventive work of its

many able inventors.

And Whereas: The United States

Patent System has been evolved to its

present condition without proper consid-

eration of the rights of the Nation, and

of the inventors, who are the two real

parties at interest, but on the contrary

has been developed to its present condi-

tion almost entirely as the result of sug-

gestions from persons who do not occupy

the position of one of the parties to the

contract which every patent represents

;

and who do not suffer damage from the

delays, complications injustice and ex-

pense characteristic of the United State

Patent System and the United States

Courts which hear patent^ causes
;

said

damage being borne principally but in-

directly by the Nation and to a lesser de-

gree, but directly, by the mventor-pat-

'Tnd Whereas: It is a well-known

fact that modern trade combinations tend

strongly toward constancy of processes

and products, and by their very nature

are opposed to new processes and new

products originated by independent in-

ventors, and hence tend to restrain com-

petition in the development and sale ot

patents and patent rights ;
and conse-

quently tend to discourage independent

inventive thought, to the great detriment

of the Nation, and with injustice to in-

ventors whom the Constitution especially

intended to encourage and protect in their

n
And Whereas : Under existing meth-

ods of trying patent causes, an inventor-

patentee of average means could not^ at

his own expense, carry to a conclusion

an average patent litigation against a

wealthy opponent, and therefore a few

wealthy concerns usually acquire nearly

all important patents in their field, to the

great damage of the Nation because of

the restraint of competition and because

of the resulting tendency of such inven-

tors to seek protection for their inven-

tions by trade secrets or else to cease in-

ventive work.

And Whereas: Efficient protection

by patent of new and useful inventions

would offer to the average American

manufacturer one of the best methods of

meeting foreign competition and would,

in addition, improve quality, reduce first

cost, and stimulate fair competition, with

resulting benefit to the entire Nation.

Resolved : The Inventors' Guild com-

posed exclusively of independent and ex-

perienced inventor-patentees, does hereby

respectfully ask the attention of the Pres-

ident of the United States to the urgent

need of reforms in the Patent Office,

and also in the courts which hear and de-

cide patent causes ; and hereby requests

the President to recommend to Congress

the advisability of appointing a Commit-

tee to confer with experienced and repre-

sentative inventors with the object of

promptly accomplishing such reforms^ as

will result in more effectually carrying

out the intention of the Constitution;

and to supplement such recommendations

by such executive action as in his judg-

ment seems likely to assist m accom-

plishing the needed reforms.

Respectfully submitted,

Inventors' Guild.

By Ralph D. Mershon, President.

Following our usual custom a com-

plete index of the contents of Volume IV

of Popular Electricity
Index to ^ be prmted. As was
Volume IV ^ ^ ^ year> this in_

dex will only be mailed to subscribers

and news stand buyers asking for it. If

you wish one, mail us your request about

April ist.



'Well, Binks, I see you've returned from
your thousand-mile automobile tour in New
England/' said Bjones.
"Yep," said Binks.
"How did you find the hotels en route?"

asked Bjones.
"Hotels?" retorted Binks. "We didn't

stop at any hotels. We passed all our nights
in the county jails."

Willie—"Say pa, you ought to see the men
across the street raise a house on jacks."
-Pa (absently)—"Impossible, Willie. You

can open on jacks, but a man is a fool to try
to raise on them—er—I mean it must have been
quite a sight."

* *

In times past these tragedies have appeared
in newspaper headlines: "Popular Lecturer
Due at Stillwater Goes by Mistake to Water-
town. '

'

"Near-Sighted Man Kicks Cast Iron Dog."
"Charivari Party Didn't Know Bridegroom

Was Comanche Pete."
"Boy Finds Bullet From Air Gun Won't

Flatten on Plate Glass Mirror."

Employer—"Mike, where's your luggage?"
Mike—"Lost, sor."

Employer—"How did it happen?"
Mike—"The cork came out, sor."

* * *

"The bluff, cheery optimism of the late
Senator Frye, '

' said a Lewiston divine, ' < could
not brook a whiner.

'

' Once at a dinner here in Lewiston a whiner
seated opposite Senator Frye said dolefully:
" 't have only one friend on earth—my

dog.'
" 'Why don't you get another dog?' said

Senator Frye. '

'

* * #

A strapping German with perspiration stream-
ing down his face was darting in and out of
the aisles of a Philadelphia department store.

His excited actions attracted the attention of
all the salespersons, until a hustling young man
of the clothing department walked up to him
and asked: "Are you looking for something
in men's clothing?"
"No," he roared; "not men's clothing;

vimmen 's clothing. I can 't find my vife !
'

'

ourFirst Hobo—"Strange how few of
youthful dreams come true, ain't it?"

Second Hobo—"Oh, I don't know. I re-
member how I once yearned to wear long pants.
Now I guess I wear them longer than most any
man in the country. '

'

*

When I came to this country she saw me off
at the boat and wished me '

' bum voyage, '
' and

told me to write her if anything new came up.
I wrote her eight times the next day.

* * *

Said an up-town politician to his son :
'

' Look
at me! I began as an inspector of elections,
and here I am an alderman-at-large ; and what
is my reward? Why, when I die, my son will
be the greatest rascal in the city." To which
the young hopeful replied: "Yes, dad, when
you die—but not till then."

* * #
Teacher—What was the Sherman Act?
Bright Pupil—Marching through Georgia.

Dr. Wines, principal of a boys' school, just
before he went on his holiday had occasion to
cane a pupil, and it is to be supposed did the
work thoroughly.
The lad took his revenge in a way that the

doctor himself could not help laughing at.
Dr. Wines' front door bore a plate on which

was the one word, '
' Wines. '

'

The boy wrote an addition to this in big let-
ters, so that when the doctor came home the
inscription ran:
"Wines and other lickers.

"

Says Mr. Black to Miss Brown, passionately,
"Miss Brown, when I am in yo' hillarious
vicinity I feels so influential and delusive dat
I can 't explain de altitude of muh cohesiveness

!

Miss Brown—Ella—I—

"

Miss Brown (coldly). "Dat's all right, Mis-
tah Black! O' cou'se I likes a gen'leman to
be cawdial and all dat, but don't jump up in
muh lap, sah, dess please don't jump up in
muh lap."
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In this age of electricity everyone should be versed in its phraseology. By studying this page from month
to month a working knowledge of the most commonly employed electrical terms may be obtained.^^^^^^^^^^^^^^^^^^^^^^ss^s^^^^^^^^^^s^^

Magnetic Inclination.—See Magnetic Dip.
Magnetic Induction.—The action of a mag-

net upon bodies in its field of force.

Magnetic Leakage.—Lines of force from
the field poles that pass out into the air and
not through the armature of a dynamo are
wasted. The lines from any magnet that are
thus dissipated represent magnetic leakage.

Magnetic Meridian.—A compass needle free
to move determines the direction of the mag-
netic meridian which is an imaginary line upon
the earth's surface passing through the earth's
magnetic poles.

Magnetic Needle.—A slender piece of mag-
netized steel poised upon a pointed support or
pivot and free to place itself in the line of the
earth's magnetic field or meridian.

Magnetic Poles.—The two points upon the
earth's surface where the magnetic needle seeks
to take a vertical position.

Magnetic Eetentivity.—A property of steel
or hard iron that causes it to part slowly with
its magnetism after being magnetized.

Magnetic Saturation.—A point beyond
which a bar of steel or iron cannot be further
magnetized.

Magnetic Screen.—A soft iron box or frame
made to protect a body, as a watch, from be-
coming magnetized. The lines of force go into
the screen or box rather than the body within.

Magnetic Shunt.—Lines of force in a mag-
net follow the metal if possible, this metal path

being termed the magnetic cir-

cuit. By providing a second
metal path as by placing a bar
across from one leg of a horse
shoe magnet to the other near the
poles some of the flux will be
diverted or "shunted" through
this second path. (See cut.)

Magnetic Tick.—If a bar of
iron is suddenly magnetized or
demagnetized a slight sound or
tick is heard probably due to the

rearranging of the molecules of the bar.

Magneto.—A small electric generator whose
field poles are permanent magnets.

_

Mains.—The large conductors of an electric
light or power system and from which taps are
taken off to supply distributing boards.
Master Clock.—In a system of clocks the

clock which controls the movements of all the
others by governing the flow of electric current.
Meg or Mega.—1,000,000 times. Used as a

prefix. Example: megohm, 1.000.000 ohms:
megavolt, 1,000

;
000 volts.

Magnetic

Shunt

Metallic Circuit.—A circuit in which the
ground is not employed as any part of the path
of the current, metallic conductors being used
throughout the entire circuit.

Mica.—A mineral used as an insulator and
also as_ a dielectric. In its natural state it is
found in masses which may be readily divided
and divided again until thin sheets are obtained.

Micro.—Used as a prefix to indicate one mil-
lionth. Example: a microfarad, the millionth
of a farad.

Microphone.—A device invented by Prof.
Hughes for making faint or distant sounds
many times more audible. (See
cut.) The least noise near this
instrument produces very strong,
loud vibrations in a telephone re-
ceiver in the circuit.

Qfv^-Hi

Lins:

Mil.—A thousandth part (.001)
of a linear inch.

Milli.—A prefix meaning one
thousandth.

Milliameter.—An ammeter in »*• i

which the scale is divided so that
MlcroPhone

readings as small as a thousandth of an ampere
may be taken.

Morse Recorder.—A telegraphic apparatus
consisting of clock work for moving a strip
of paper, and a pen or stylus attached to the
armature of a magnet. The dots and dashes
of the Morse code are made upon the paper
tape by the pen.

Motor-Generator Set.—A machine consist-
ing of a alternating current motor coupled to
a direct current generator. Motor-generator
sets are often used in arc lighting where an
alternating current motor drives an arc light
dynamo. They are also of service in supplying
three wire direct current systems from alternat-
ing current mains.

Multiple Key.—A key constructed to open
or close more than one circuit at a time.

Multiple.—The arrangement of current con-
suming devices, such as lamps, across a circuit;
that is, with one terminal of each lamp con-
nected to one side of the circuit and the other
terminal to the opposite side. Batteries or
dynamos are also said to be in multiple when
one terminal is connected to one side of the
out-going circuit and the other terminal to
the opposite side. Multiple connection is also
called parallel connection.

Multiple Winding.—The arrangement of
winding upon an electro-magnet so that by
connecting to certain binding posts any num-
ber of the coils may be used in multiple.
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Grinder for Farm Use, Electric Power!!'" 932
Grooming Machine 331
Ground Testing Outfit ! 259Ground Wire Fastener 657
Grounding .'.'!' 88Growing Rubber in Mexico ...!!!!!!""" 28
Guilford County (N. C.) Wireless Associa-
tion 87

Gunpowder, Starting an Engine with! ..." 411
Gyroscope Compass 526

H

Galena Detector 271
Galena Detector, An Extremely Sensitive.. 666
Galena Detector, Easily Adjusted 755
Galvanometer, Making a 458
Gano Dunn 355
Garden Railways 1053
Garlands for Telephone Poles 297
Garment Inspection, Factory 254

Hailstones Electrical Products, Are?
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Inventions by Women Inventors, Electrical. 1045

inventions, Five Epoch Making Electrical. ^
Inventor, Woman 1

51?
Investigation of Brum ***
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Lights, Little Transformers for Low Volt-
age 626
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tery

1123
Lighting, Automobile Electric !'!

408
Lighting, Compulsory Electric " 973
Lighting, Double Quick Decorative " 1120
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H" 15-- Consulting Engineer and Telephone

^l££SX£&*Si5£z* Department of E1-rical

Char
£in

T
oTc7,

C
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y
UPleX Dep"ta««- WeSte™ ™on

^*Sa^S5TS85S5? "• *-*"**« P-fessor of Physics,

XHli fl

M
.

c5^en-C°pulting: Engineer and Telephone Expert

Engineering, Columbia University.
Electrical

MOr
bia" SSSSft.%3?S*- * EIeCtrical En.ineen-ng. Coium-

David P. Moreton, B. S„ E. E.-Associate Professor of Electrical En
Tt. S^*"?*' A™°«« ^stitute of Technology

Metrical En-
le.gh S. Ke.th, B. S.- Managing Engineer with McMeen and Miller.

What These Books Contain
V0L

" ^-Fundamental Principles. Substation Equipment- Trans

fe^Era^F* ,
Switchb°«ds. SpSffLrrfi Feafurtlprivate-Branch Exchanges — Intercommunicating- Svstam* —

Jhantom ^ eaSfed SrX1Ce
- ™e*raph and Railway Work-

vat ?« ?.'
SimpIex and Composite Circuits.

*
*Uli. 111.—Line Constrnction: Open Wires—Czhlcc—TT^j*. j

f,h ,

Examine Tbese Books at Our Expense

Paid the special introductor^ pdcfof $1^80 H°vo^^ y°UW
books, notify us and wo^S\S;Zrne/Z^llZT^ ""

AMERICAN SCHOOL OF CORRESPONDENCE
... ...mmmdmmMWmmSSS

AG°9 V'
S

' A'

I"*"*'*

FREE ExXMyNATIQN'couPQN '

AMERICAN SCHOOL OF CORRESPONDENCE:
Please send set Cyclopedia of Telephony and TeleeranTiv fci- 7

bc.k. Title not tTasru'iifkg'^d"
*1^ ^ P^L^is

Name

Address

Occupation

£3 Employer
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S

M**™
m°St ^Westing semi-technical

,1,1. n/T + ioo
1 Ma&azine published; nearly five vearsold; 06 to 128 pages monthly. Departments on "Wireless," -Aeronautics" and "With the Investor " also anExperimental Department and an "Oracle," which

answers free all questions on
electricity, wireless and aero-
nautics. "The magazine you
have been looking for."

This well built Bleriot Model
Monoplane, Guaranteed to fivFREE—OR

This powerful Wireless En-
gine—with two cast iron fly
wheels—operating up to 2500
revolutions per minute. FREE
Send us cash, stamps or

M, O. for $1.08 (extra 8c to
cover cost of mailing and
packing) and obtain your
c
£
01

?
e
.
of the above articles

absolutely FREE, and receive Modern Electrics for one
i

J
~T,,

(After Apnl lst
* $1-50 per year.)&TSEND TODAY—This offer will be withdrawn shortly

MODERN ELECTRICS
! Fulton Street NEW YORK, N. Y.

LEARN WATCHMAKING S£^«»Sd5S?

CHICAGO SCHOOL OF WATCHMAKING,
I>ept. 30. Bush Temple, Chicago

r-CARNEGIE UNIVERSITY-,
of WILMINGTON, DELAWARE,

In^c*!
8 ^ t^V^8

'
Philosophy, Literature, Law, Divinity Peda-gogy, Short Story Writing, Journalism, Osteopathy, MechanotherapyChiropractic, Naturopathy, Psychopathy, Electrotherapy! Dermatology

toK^fantS th^me legal degrees of Bachelo^MaX iffito its correspondence-graduates as to its.resident-graduates.^ ,
Send for catalogue.

SUBSCRIBE
Engineering Course, Govern-
ment Examination, Amateur
Club News, Aeronautic,
Wireless Operators Aboard

Ship. $1.00 a year.
WIRELESS NEWS, 527 Fifth Ave., N. Y.

VENTRILOQUISM
Learned by any Man or Boy at Home SmnfTr^f- c=„^«.,j » ",
Particulars and proof. Q.Agggjgfg,^T "figt

RICHARDSON SLIDE RULE-
Complete wire table. Gives diam., mils ; area sq. in.

mils. Res., and weight per 1000 feet.
and cir

to n „l reireqHent,y Called nP°n *° calculatetheSoTaSr
wattmeter? pFo'tt,^^!

6"8
; ™i?^ Problems, testing recording

ically The R !.^S
' *!% The slide rnle wil1 do a11 thi ^ mechan-

for those whSStTeamThl^
multiply divide

1S
ji;r̂

e
1
a
+
r" theuse <'f this valuable instrument. It will

interest And ^A?** *^ Sluare or cube roots of numbers, calculate
2 nU PeCen,AE9' 5-mchrule in leather case $2.00 10-inch rule

lAZSuLT^ZJr ^ Ca8e
-. 0nr Mew book-contains 70 ?uli

SI 00 Cloth *7 m » *° Set rnl0
' i 11** off *he press. Paper corer

m?n W ' ST^*ar^C0Vered b00k ^ee with either of above rules!

LateiirffKON
'
Ex

.-o
Chf

' Electrician U.S.Nwe Artificer U. s. Navy 4214 24th Place, Chicago

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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YOU
GetTk
HERE!

This is not a
theory" nor

a correspon-
dence school
of electricity

YOU learn by actually doing—by working out with your

own hands, under the guidance of an individual in-

structor, each lesson set for you to learn. Complete

courses fitting you to earn an excellent livelihood as a Master
pREE

Electrician in the branch of the profession which you X coupon

select. Diplomas given.

Day and night sessions the year round. No
age limit. Anyway, send this coupon for free

illustrated catalogue that tells you all about

the practical, small cost, "learn-by-doing."

The New York Electrical School
40 West 17th Street, New York

Open from 9 A. M. to 9 P. M.

P. E. 4-12

Geo. J. Cox,
President

New York Elee-
trical School,
IVew York.

Kindly send me

free booklet telling all

about this practical, small

cost of "Learn by Doing."

Name

Address

For our Mutual Advantage mention Popular Eleetrieity when writing to Advertisers.
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Learn a. Raying Profession
that assures you a good income and position for
life. For 17 years we have successfully taughtPHOTOGRAPHY

Photo-Engraving and Three-Color Work
Our graduates earn $20 to $50 a week. We assist
them to secure these positions. Learn how you
can become successful. Terms easy—living inex-
pensive. Write for catalogue—NOW.

ILLINOIS COLLEGE OF PHOTOGRAPHY
989 Wabash Avenue, Effingham, Illinois

STUDY
LAW

HOME

Young Man! Crystallize Ambition I
Stop wishing—and act! Law is powerful,
honorable and well-paid. And our College
Law Course is complete, easily master-
ed and highly endorsed. Write for the
catalogue and "evidence." Read the
testimonies of our hundreds of grad-
uates. Oldest and best. 21 years of
biggest success. Write now!
SPRAGUE CORRESPONDENCE SCHOOL OF LAW239 American Bldg., Detroit, Mich.

Learh Telegraphy
_. M MORSE and WIRELESS
At My Practical School. Splendid demand for
operators and agents. We also teach Station AgencyWork. Graduates assisted. We occupy our own 2large modern buildings equipped with R. R Dis-
patchers and Western Union Wires and Wireless Sta-
tion. Endorsed by Railroad. Wireless and Western Union
Officials. Exclusive Methods. Teachers are practical
experts. Living expenses earned. Easy payments
£^I

r^pondence course if desired. Cataloqs Free'

Salesmen Wanted
Trained Salesmen earn from $1,200 to $5,000 a year and

expenses. There are hundreds of such positions now open. No
former experience needed to get one of them. We will teach you
to be a Salesman in eight weeks by mail and assist you to secure
a position where you can earn good wages while you are learning
Practical Salesmanship. Write today for full particulars, list of
good openings, and testimonials from over a thousands men we
have recently placed in good positions. Address Nearest Office, Dept. 133]

National Salesmen's Training Association
Chicago New York Kansas City Seattle New Orleans Toronto

BE A BANKER
Learn a profession in a few months that will give you
standing and independence the rest of your life. No
matter where you live or what your occupation we will
teach you by mail. No business or profession offers better

!. Alcorn
opportunities. The work is pleasant, hours short, salary
good. Endorsed by leading bankers. Very low cost, easy

Author of Course payments. Write Today fob Catalog.

AMERICAN SCHOOL OF BANKING, 139 McLene Bldg., Columbus, Ohio

SIMPLIS SHORTHAND BY MAIL

? <> f <^Z>

Sample lesson and information free
THE CHURCHILL INSTITUTE
Dept. U, Grand Rapids, Mich.

IJ) I

Study Applied Art at home.
Personal Correspondence System.
Eminent Instructors. More than twelve

years successful teaching. Practical re-
sults guaranteed. Our students in demand by leading
employers of artists. Applied Art Courses in Commercial

IE.S.Pu.8woRTH Drawing, Illustrating, Teachers Normal, Fashion, Letter-
| Founder and Artjng and Design, Cartooning, Photo Retouching, Architec-

Director tural Perspective, Etc. Endorsed by high authorities.

Residence Finishing School for Advanced Students.
I
Artists' outfits furnished enroled students. Year Book free.

SCHOOL OF APPLIED ART,
1 646 Applied Art r Mg., Battle Creek, Mich,

J

Our I

PI

Our Illustrated Book on

PRACTICAL ^
ELECTRICAL
COURSES __

will give you full informa- .5-j
tion "How You May Become
an Expert Electrician or Electrical
Engineer." IT'S FREE.

Write for it TODAY.

School of Engineering
of MILWAUKEE

1025 Winnebago St., MILWAUKEE, WIS.
Not a Correspondence School

FREE BOOK ON MOTORING
jSM^.nFiV,flCrTEACmNC' ExPlaina how we can start TOU in the

DYKErS;
* Working Model

SYSTE.M
are making. Don't miss it-

Explains how we can start YOU in the
Auto Business as Repairman, Chauffer,
Salesman or Auto Expert with Dyke's
New Idea Working Model System of
teaching by mail and our new idea Em-
ployment Plan. Let us tell you the names
of some of our students and the salaries
theyare drawing todav—more than you

Send for Booklet NOW !

Dyke's School of Motoring. Box 2, Roe Bldg., St. Louis, Mo.

WIRELESS TELEGRAPHY
Expert instruction—full equipment—low fees. MeetsU.S. Government requirements—grants certificates
—Prepares for positions with Postal Western Union
United Wireless or U. S. Government
BOOKLET "T" FREE TO ANY ADDRESS

East Side Y.M.C.A. Telegraph School
153 East 86th St., New York

IfYOU Would Be
xSuccessful MEMORY

the BASIS
of All

KNOWLEDGE
You are no greater intellectually than your

£ m
i?
mory

i,
Send today for my free bdok "How to

~ Kemember —i aces. Names, Studies—DeveloDs Will
Concentration, Self-Confidence, Conversation. Public

T^._bpeakmS- Increases income. Sent absolutely free—Arid r-pwiDICKSON MEMOBY SCHOOL, 929 AUDITORIUM BLDG?! CHICAGO,

THE
KEY TO
SUCCESS

BE AN ENGRAVER Learn at Home; Earn $25
to $50 weekly. We give

personal instructions and furnish necessary tools FreeTerms reasonable. Complete particulars by mail.
CHICAGO ENGRAVING SCHOOL

Dept. 30, 110 West Chicago Ave. Chicago

TELEGRAPHY TAUGHT
in the shortest possible time. The Omnigragh Automatic

Transmitter combined with standard key
and sounder. Sends you telegraph mes-
sages at any speed just as an expert opera-
tor would. Five styles, $2 up; circular free.

OMNIGRAPH MFG. CO.
39 H Cortlandt Street New York

ELECTRICITY
Complete in One Year

SCIENTIFIC ELECTRICITY
IN ALL ITS BRANCHES

Bliss Electrical School
Studies restricted to theoretical and prac-
tical electricity, mechanical drawingand

necessary engineering: work. Teaches simplicity, concentra-
tion, hard work. For young- men of energy and character.
18 years of greatest success. Graduates hold first-class posi-
tions, . Opens vSept. 20. Write for new catalog.

lOTakoma Ave.. WASHINGTON. O. C,
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fiSEE!!

Lesson
i^nrmr

FREE
YOURj
^Starts in Life.-

Many a man, now a Doctor of

Chiropractic, earning $5,000, yes $10,000,

even $15,000 a year traces his start in

life direct to this book, Lesson No. 1—
They all paid for it—YOU get it FREE.

95% of the people around you are sick.

More and more of them every day are

learning of the wonderful results of Chiropractic—the

science of common sense. No drugs! No surgeon's knife!

The world wants Doctors of Chiropractic and stands

readyto pay them handsomely. We now have on file

££nt demands for Chiropractors |™m more tbw
1000 cities where certain incomes of $5,000 to $10,uuu

await competent graduates.

J. V. Markwell, a Leesville, La. Chiropractor recently

wrote us: "$840.50 is the exact amount I have taken

Ssin^e opening my office, just seventeen busi-

Sssdays."' Tell us; where is there another profes-

sion where the financial returns are so great or so sure?

Now are you going to let a two-cent stamp stand

between you and this chance to get your start in

We™ our expense? Stop right now-write for

this free lesson.

PALMER SCHOOL OF CORRESPONDENCE
Chiropractic Fountain Head

DAVENPORT. 1A. U. S. A.

V HOW TO BECOME A

^.n!in™~uiiiniiiiiiiii)ii!iiiiiiiiuii((iiiil«llliliilHIMinill»IU»"»«

fa No Other Profession Pay*
to

as Well
Send 10c for 3 sample lessons revealing

stage secrets and full details of my course

taught by mail.

Read my article on Electrical Stage Craft

now appearing in this magazine.

T. J. TTEWI.rV, Pres. P. AND S. COLLEGE, I c.

438 Broadway, Dept. 5, Denver, Colo.

THE PATHWAY TO PLENTY

HELP
WANTED

v AVERAGE $9022 MONTH

ISy U.S. GOVERNMENT

Railway Mail Glerksf|
EXAMINATIONS EVERYWHERE MAY 4

Over 2,000 positions will be filled

No "Lay-offs" without pay, because of

strikes, financial flurries or the whims of

some petty boss. Excellent opportunities

for quick advancement to Higher Gov-

ernment Positions. If you want imme-

diate appointment, send TODAY for our schedule

snowing locations of the May 4th Exami- ^
nations! Any delay means the loss ^ Send

of just so much time in pre- ^-" TO am£iii5
oaring yourself for ex- < «*» FRANKLIN

co^
t0 INSTITUTE

^ •"' Dept. A118, Rochester, N. Y.
"'*

The coopon, filled out as directed, entitles the

to a free copy of our book, "Government Posi-

"' «
Se
rTrI How to OHain Them," Sample Questions, and to^ tions BDu

-

Coaching for the examination here checked.

» -i

C°DK^Sf 880 to $1400 -Customs Positions S600 to S1500
-Railway Mail Clerk |8UU to |i _Internal Revenue STOO to S1S0

-prstoffic

e

eCa
e

r

r

rier S to 1 200 -Stenographer SSOO to S15U0—fostomce v^diiici. g —Clerk in the Depart-

rSLe
M
eper

Ca
V» 5 S> ments at Washington §800 to S1500

N*™e
.V.V.'.V.V.'.V.V.au8

Ad<3reSS
Use thiVbe'fore'yo'u io'se'ii.'

'

Write Plainly.

Ik- =

amination.

We Prepare
Candidates
Free ^,

i^£S
SEETHE
WORLD

EARN $25 TO
A WEEK, d

Course endorsed by
Benj. Briscoe, Pres.

United States Motor Co.,

J. D. Maxwell, Pres.

Maxwell - Briscoe

Motor Co., and
J. L Hand-

ley, Pres. I

American I

I

teach
in.12 sim
pie lessons
tHeWHOLE
subject. Course _

on Salesmanship
FREE. Bestandmost
practical system.Small
pavment starts you. * re». .

Model To Each Student. Big

demand for chauffeurs and

m BUcritttSo tS£ «« BEAVER STREET. NEW YORK.

B3S M

""
1 Get in the $900-$1800-a-Year Class!

•ld^wTdeintroduction of electricity for heat light and power;
ld-wiae liniu

tradesman—the Meterman.
introduction 01 eiecuiwij ™. .»— -»

,
has created a new tradesman-the Mejpnjm.

! Thousands of Metermen are in demand today. In a

JK demand will be doubjed-perhaps trebled.

Leam this New Profession-Be in Demand!,

Our booWet "Instruments and Meters" tells all about this fascmaung and

profitable work. Send for it It s FREE. ^~„«. ,~™ i

FORT WAYNE CORRESPONDENCE SCHOOL1

310 Shoatf Bldg., Fort Wayne, Ind.
J

For our Mutual Advantage mention Popular Electricity when writing to Advertiser*.



A School Within Itself ^^^p^^s^^^^
designing, care and operation of a dynamo or motor"KSer^*1"?" comprehend™! complete
struction, care and operation, and all about stoSbatteriesSW JfiSSf ^tomob

il
es

- outlining their con
written and to the point. After a sftident\*„£2?l"~£ ? t .

how to handle them. Each subject is carefullv
to bring clearly to his rttadVRinte heSh,^' he

j? <luestion«i °n that subject in such a manned as
«ill enable him to learn the meaSng of any^eLka^Zd'S^W?«AhPI^??NAXY in back of book
Qfothers.n common use. All req&ed^S

^Le^SubISxI..
111111^^

PRACTICAL -:

-ELEGTRterTY

CHAPTER
I—Wiring.

II—Electric Batteries, Electro
Plating.

Ill—Magretism.
IV—The Magnetic Circuit.

V—Magnetic Traction.
VI—Magnetic Leakage.
VII—Energy in Electric Circuit.
VIII—Calculation of Size of Wire for

Magnetizing Coils

CHAPTER
IX—Calculation of EMF's in Elec-

tric Machines.
X—Counter EMF.
XI—Hysteresis and Eddy Currents.
XII—Armature Reaction.
XIII—Sparking.
XIV—Winding of Dynamos and

Motors.
XV—Proper Method of Connecting

Dynamos and Motors—Self
Excitation

CHAPTER
XVI—Diseases of Dvnamos and

Motors, their symptoms
v,,It „

and how to Cure Them.XVII—Arc and Incandescent
Lamps.

XVIII—Measuring Instruments.XIX—Alternating Current.XX—Automobiles.
A dictionary of over iSoo ElectricalW ords, Terms and Phrases, giving-
a brief meaning of all which are incommon use.

!

ARITHMETIC
a ; .

SELF-TAUGHT
A plain, easily-understood volume for :who have not bad the opportunity of learn

fof^tten^W J"""™*^. or who haveforgotten what they once learned. 257
m«I k

*e1uire s no teacher. This greatlittle book sent postpaid for 60 centsStamps accepted, leather binding, $1GEO. A ZELLER BOOK CO.
4474 W tj

^Established 1870.
4471 W. Belle Place, ST. LOUIS, MO I

The offer we make <J&8&Si^£"£fiSffi
««?""30,000 Copies Sold

in connection with the sale of a book But we hi III°Ji
satlsf
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tolT upon examination is AN UNUSUAL ONF
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PRACTICAL

ARITHMETIC

Self-Taught

ELECTRICITY IN A NUTSHELL
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cket Poetical Compend of Elec-tricity, by Jas. A. Beaton, A. M. Magnetism anrt ml~

ni^ •
ŷ Applled to Medicine and Sureerv Currpntmmmmmm

1732 Mir-wl?? & LEE
« Publishers,

iii^Michigan^Fe. Chicago, Hllpoi9t

FRENCH—GERMAN
SPANISH—ITALIAN

Is Easily and Quickly Mastered by the

LANGUAGE^
PHONE
Combined with the

Rosenthal Method of
Practical Linguistry

_
1 his is the natural way to learn a foreign language. You hear theliving voice ofa native Professor pronounce each wore! and phrase Hespeaks as you desire-slowly or quickly, night or dayjor minutes orhours at a time. It is a pleasant, fascinating Itudy; no tedious rules ormemorizing. It is not expensive-all members o/t'he family can use ftYou simply practice during spare moments or at convenient Umes and ina surprisingly short time you speak, read and understand a new lavage"bendfor Booklet and Terms for Easy Payment

84 fi

T
H^
E LANGUAGE PHONE METHOD

^o^etr^poh^uiljing^Broadway and 1 6th Street, New York— ^Bta^xs. ^mcaso, Illinois. 1*^^»iM^^^^^^aiBM^SS^;^^,
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constan « irritation from certain irritating
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Daring thirteen year?"
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G. H. Brinkler
Food Expert
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BE AN EXPERT ELECTRICIAN
LEARN IN SPARE TIME

THEY LIGHT THE WAY

IfWfS

ElectricaT Worfel^nfei^tef
kiy

srsobs^ saa^s^r;
This remade set of oooks is .vast reservoir of speciea fajawledfj «*gS$
EH&^X* 1^^^XM «^^* to^ther and™ed m log,cal

Practical

Authoritative

Comprehensive
J

drawings and
h
plates. .On^oyhe "^S^^tS! SS.'SF

connected with up to date American iei>"PU ,£ s Tt,ere is also

aTo^fe^eSa^al^l^^PvU SerVice ^.nation

Questions and Answers for Electricians.
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The library is elegant in appearance, lhe books •"."•"JS c
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leather, round corners, and ied edges, rm u V

as shown above.S^rtn^s=K= lit 55
home, at our expense.

covers very fully

COUPON
National Institute of Practical Mechanics, P. E.

Ship me a set of Electrical Workers Standard Li-

brary I agree to examine same and at end of nve

days from receipt of books either return them or

send you $2.00 or §2.00 monthly thereafter until I

have paid you S24.75; the special price including

the Institute privileges.

Name

Address

Occupation

NATIONAL'INST™
1327 Michigan Avenue CHICAGO, TJ. S. A.

Rrand New—Up to Date—Just Off the Press

^Ih"r, and Practice .. Ever, Ph..« .. Electrical Cmmaaicati.. is .h.reartl, c.r«.d

ModernAmericanTeleplioiiy
all its branches in plain everyday understandable

3 for practical telephone

rkers in all departments.

sted by a large corps of Telephone Experts whose reputation

Positively down to the last

This book treats of present day telephony-^^^^^^yT^xMiMin'vr^^ telephone

iritis^SlSr^TX^^S^lnTZ^, and to telephoi,

Edited by ARTHTR BE9SEY SMITH, E. E.,

in their respective fields is international.

The very latest Automatic Systems, as well as Wire-

less Telephony is fully described.

it is beautifully

minute. It has no rival I

For our

Xhod^dgi and has upward of ™J£™K
designed engravings and diagrams. Genuine gold

leaf stampings, pocket size (postage ^^ -.^
paid to any address). «b^»V/vF
Price only

.

The only way the practical merit of this bookew

following agreement, the booK win

Mutual Advantage mention Popular Electricity

I

Order
Now

Approval

No Money In Advance Required

FREDERICK J. DRAKE & CO ,

1327 Michigan Ave., Chicago, 111,

Kindly mail me a copy of Modern American Tele-

phony If found satisfactory, I will immediately

remit you $2.00 or return tbe book to you.

NAME

OCCUPATION

ADDRESS

when writing to Advertisers.

.P. E.
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CLASSIFIED
ADVERTISEMENTS
The cost of advertising in this section is 5 cents per
word for one insertion, with

5% discount for 3 insertions
10% discount for 6 insertions
15% discount for 9 insertions
20% discount for 12 insertions

within one year.
Remittance must accompany order, or advertisement
will not be inserted. Forms for the May issue close
on April 1st.

AERONAUTICS
"MODEL AEROPLANES/' TWO-FOOT

Bleriots, Antoinettes, 65c, prepaid. George S.
Nero, Bottineau, N. D.

FIVE SHEETS DETAILED DRAWINGS, 30
x 40 in., together with instructions in aviation,
$5.00. Aviators Exchange, 58 Washington St.,

Chicago.

AVIATION ASSOCIATION OF AMERICA
promotes model and kite-flying, gliding. No dues.
Particulars free. 603 Columbia Building, St.
Louis.

SPECIAL PRICES—RUBBER, 1-16 INCH, 2
feet, lc. Ball bearing shafts, 20c. Hand carved
propellers, any type, 5c inch. 6-inch aluminum
propellers, 8c each. No order less than 25c ac-
cepted. Sena 2c stamp for catalogue. No postals
answered. I. W. T. Aeroplane Co., 1040 Broad-
way, Brooklyn, N. Y.

AGENTS WANTED.

SEE WHAT I SAY UNDER "TYPE-
writers. '

' ATCHISON.
SEND ONE DIME FOR 3 MONTHS SUB-

scription. Good Ideas Magazine, 246 West 15th
St., New York.

WE WANT LIVE AGENTS TO SELL NEW
tire repair kit that repairs puncture in one min-
ute. Big profits. Box 250, Greenwich, Conn.

AGENTS, RARE OPPORTUNITY, WILL
pay you to investigate. Address Ezra B. Landis,
Waynesboro, Pa.

AGENTS MAKE $30.00 WEEKLY SELLING
our 500 Handy Household Articles; catalogue
free. Scheff Company, 1631 Wells St., Chicago.

AGENTS—MAKE MONEY RENEWING OLD
dry batteries; complete instructions, 25c; guar-
anteed. Clark, 2030 Arch, Philadelphia.
HA, HA.—LAUGH AND LET THE DIMES

come to you. Try this out. Sample 10c. Ansonia
Dist. Co., 754 Cauldwell Ave., N. Y . City.

RECUT OLD FILES—NEW INDUSTRY.
Moneyback guarantee process, $1. Acme Recut-
ting File Co., Beaver Falls, Pa.

ENVELOPE MOISTENER, NO-WHITTLE
Pencil! Self selling. Sample, terms, 10c coin.
Apex Sales Company, 1224-1226 17th St., Den-
ver, Colo.

AGENTS AND MAIL DEALERS—I IMPORT
beautiful Chinese jade bracelets and other quick
sellers. 400 per cent profit or better. Write!
Joseph Kanematz, Box 529, Portland, Ore.

AGENTS WANTED
22C BUYS SWELLEST 50C SILK FOUR-IN-

hand tie, credit plan agency, Ogle, Martha, Okla.

COUNTY OPPORTUNITIES! — GREATEST
washday help! "KAMEO," Detroit, Mich.

AGENTS! MAIL ORDER MEN! ONE
dime brings sample, article sells like wildfire. Job-
bmg House, 246 West 15th St., New York.

AGENTS—A SPLENDID CAMPAIGN. NOW
on photo pillow tops. Samples FREE. Write
J. E. Trabue, Dept. 5, Fargo, North Dakota.

AGENTS—THE GREATEST MONEY-MAK-
ing article ever invented; sells for 25c; pays
agents 200 per cent profit; sample 15c. E. M.
Pendleton, Box 66. Clifton Forge, Va.

AGENTS MAKE 25 PER CENT SELLING
advertising novelties, nail file and toothpicks in
leather cases. Samples free to salesmen. Joy
Kenyon, Owego, N. Y.

DON'T ACCEPT AN AGENCY UNTIL YOU
get my samples and particulars. Money makers.
Address SAYMAN, 706 Sayman Bldg., St. Louis
Mo. ?

GENERAL AGENTS CAN EARN $430.00
weekly, sub-agents, $43.00 with my leader. Have
also splendid side lines for salesmen and mail
dealers. G. Rolfe, 923 Alder, Philadelphia, Pa.

$100 TO $500 MONTHLY MADE FITTING
eyeglasses. Short, easy mail course. Reduced
tuition. Big demand for opticians. Write today
for free "Booklet O." National Optical College,
St. Louis.

LARGER PROFITS—MAKE YOUR OWN
goods. We furnish formula?, manufacturing pro-
cesses and trade secrets. All lines. Fourteen
years' experience. Instructive circulars free.
E. Mystic Company, Washington, D. C.

YOU CAN MAKE $$$$ AS OUR GENERAL
or local agent. Household necessity; saves 80
per cent. Permanent business; big profits; ex-
clusive territory; free sample. Pitkin & Com-
pany, 96 Pitkin Block, Newark, N. Y.

AGENTS MAKE BIG MONEY SELLING
our new gold letters for office windows, store
fronts and glass signs. Anyone can put them
on. Write today for a free sample and full par-
ticulars. Metallic Sign Letter Co., 400 N. Clark
St. Chicago, 111.

AGENTS, PORTRAITS 35c, FRAMES 15c,
Sheet Pictures lc. Stereoscopes 25c. Views lc.
30 days' credit. Samples and catalogue free.
Consolidated Portrait Co., Dept. 1403, 1027 W.
Adams St., Chicago.

WANTED—AGENTS SELL RICH LOOKING
imported 36x68 rugs, $1 each. R. H. Carter,
Milan, Tenn., sold 115 in four days. His profit,

$51. You can do as well. Write for sample offer
and unique selling plan. Exclusive territory. R.
Condon, Importer, Stonington, Maine.

POCKET TOOL KIT, 47 PERFECT, PRAC-
tical, splendid tools, in handsome, nickeled case,
for pocket, desk, home, automobile. All fine steel.

A 20th century marvel. Made on honor, SOLD ON
GUARANTEE. Money refunded if not satisfied.

All for $1. Remit today. L. E. B. Sales Co., 115
Broadway, New York. AGENTS WANTED.
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AGENTS WANTED AGENTS WANTED

SIGN LETTER AGENTS—PAINTERS—OUR
"classy" new window letters are money makers.

Samples free. Attracto Sign Co., 2649 North

Clark St., Chicago.

SELL NECKTIE SLIDES, BRAND NEW,
great demand, quick sales, satisfied customers,

big profits, fine opportunity, 25c sample, 12c.

Duam Co., Dept. E, Kingston, N. Y.
.

500 PER CENT PROFIT WITH OUR POST-

card camera; small investment, circulars free.

International Metal and Ferro. Co., Dept. P, Chi-

cago ,
111. —

DID YOU EVER HEAR OF ANYONE SELL-

in<r popular, 25c sheet music at 5c? You can do

it and make 300 per cent. Four sample copies

and proposition, 10c. Chicago Music Co., Hyde

Park, Chicago.

$9 940 00 IN ONE SEASON MADE BY ONE
concern. McCullough made $420.00 in one week

selling our bottling outfit to saloons. You can

make big money. Write for information. Sim-

plex Mfg. Co., Dept. 4, Kewanee, 111.

QUALIFIED MEN AND WOMEN, HIGH
grade educational specialty, travel in south dur-

ing winter, work backed by twenty-five years

success. Write today. Lewis E. Myers, Chau-

tauqua Park, Valparaiso, Ind.

AGENTS—$6 A DAY SHOULD BE EASILY

made selling our Non-Alcoholic Flavors, Per-

fumes, Toilet Preparations. Quick sellers. Good

repeaters. Experience unnecessary. Fine sample

case furnished to workers. Be first in your terri-

tory. Write quick—now. American Products Co.,

6100 Sycamore St., Cincinnati, Ohio.

LIVE AGENTS WANTED—HUSTLERS TO

handle our attractive 1912 combination pack-

ages of soap and toilet articles with valuable

premiums. One Michigan agent made $6o in 47

hrs., another $21 in 8 hrs, a»oth%* 22;
50 **

10 hrs. Write today. Davis Soap Works, 263

Davis Building, Chicago.

MAKE MORE MONEY! STARTMAIL
business; operate "BOSCOE SYSTEM; ' spare

time- possibilities up to hundreds weekly. Get

away' from wage slavery ! f
' Booster » starts you

in business for yourself ;
puts you next to the best

monositions Send 10c for two months trial.

Ster Magazine, 368 Northwestern Building,

Chicago.
' AGENTS-THE GREATEST NOVELTY OF

the age is the smallest Bible in the world; con-

tains over 200 pages of the New Testament and

fe profusely illustrated; size of a postage stamp!

Sells like wildfire. Bonanza for agents. Sample

10 dozen, 75c; gross, $6.00. Get busy quick-

order today-right now. Western Novelty Co.,

TW 634. Salt Lake City, Utah.

" WANTED—WIDE-AWAKE GENERAL AND

local sales agents to sell and organize sales force

for winning bath invention. Article necessary

for use wefkly by every family city and coun-

try. Six months best season just starting. Ex-

ceptional money-making opportunity. If ambi-

Ss to realize more than moderate success
;

write

quick, as territory is going fast. Dept /, ifie

Knickerbocker Mfg. Co., 1770 Berteau Ave., Chi-

cago, 111.

BE INDEPENDENT! START A MAIL
order business in your own home. We tell you

how and furnish everything needed wholesale.

An honorable and profitable business for man

or woman. Particulars free. Many make $3,000

a year. Murphy Mfg. Co., South Norwalk, Conn.

GREAT SCOTT—O'HARA, OF ALBERTA,
Canada, snowbound, sold 25 extinguishers first three

days after receiving agent's outfit. Front $b<s.ou.

Pretty good, eh? Every home, office, store, fac-

tory needs our perfect dry chemical fire extin-

guisher. 500 per cent profit, Exclusive territory

assigned. Apply immediately. United Mfg. Co.,

1107 Jefferson, Toledo, O.

SIGN LETTER AGENTS— PAINTERS

—

Something new and better. Attracto gold or

silver letters. Anyone can apply them. Big

money lettering store windows—making glass

sio-ns. Write today for FREE sample and cata-

logue. Attracto Sign Co., 2649 N. Clark St.,

Chicago

WE MANUFACTURE GLASS PAPER.
Plain glass windows made to look like real

stained glass. Easily applied and beautifies the

home. Something new for agents. Two sheets

of this glass paper sent as a sample with cata-

logue in colors and complete instructions on

receipt of 10c. S. H. Parrish & Co., 202 S. Clark

St., Chicago.

AGENTS—SELL THE "GEM" LAMP CORD
adjuster. Works like a roller curtain shade. Sells

on sight to offices, stores, warehouses, breweries,

packing houses and manufacturing plants of all

kinds where electricity is used. Big orders—good

Drofits. Easy to demonstrate. Adopted by larg-

est concerns in the country. Sample, 60 cents

by mail. Circulars free. Atwater Mfg. Company,

Waukegan, 111.

AGENTS—LIVE, HUSTLING MEN TO CAN-

vass the homes and offices, selling my new elec-

tric device. Cuts electric bills in half. A demon-

stration sells it; repeat order getter. You can

make big money without previous experience.

Complete outfit and selling instruction, $5.45, and

I guarantee money back if not satisfactory. Ex-

clusive territory is going fast. Write me today

for my proposition. Stanley B. Freiberg, 951

Eighth St. East, Cincinnati, Ohio.

AGENTS—TO SELL THE NEWEST ELEC-

tric appliance on the market; sold everywhere

there is electricity, in the home and office; liberal

profit; sales-driving sample, weighs a pound, no

experience or knowledge of electricity required;

it shows how to use one light instead of two and

get the same results; sells for $3.50 and saves the

purchaser an investment of $25; write for par-

ticulars. The Handy Light Co., 723 East Eighth

Ave., Cincinnati, Ohio.

AGENTS GET BUSY — HERE'S WHAT
they all want. Something new at last. Sell

"ZANOL" Concentrated Extracts for making

liquors and cordials at home. SAVES OVER 50

PER CENT OF THE DEALER'S PRICE. Quick

sales, large profits, enormous demand. Light,

compact; can be carried in pocket. Act quick.

Territory going fast. Postal brings free booklet

and money making selling plans. Universal Im-

port Co., Dept. 3237, Cincinnati, O.
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AUTOMOBILES BOOKS
AUTOMOBILE TIRE BARGAINS — OLD

tires taken in exchange. Tire Trading Co., New-
ark, N. J.

AUTOMOBILE OWNERS—GET AN ELDER
power-transmission; make your automobile run
your machinery. Agents wanted. Elder Man-
ufacturing Co., Indianapolis, Ind.

FORD 4 CYLINDER RUNABOUT TOP,
wind shield, three oil, two gas lamps, excellent con-
dition, $200. Wilson, 2230 7th Ave., New York
City.

EORD 1910 TOURING, COMPLETELY AND
elegantly equipped, good as new, must sell, $300.
Kokesch, 2537 Belmont Ave., Bronx, New York'
City.

AUTOMOBILES—SAVE DEALERS' PROF-
its, buy your car direct from owners. I have all
makes on my lists. A few specials for March
Runabouts. Oldsmobiles, $45. Eeos, $60. Cadil-
lacs, $75. Maxwells, $135. Fords, $150. Tour-
ing Cars, Cadillacs, $90. Reos, $150. Buicks,
$175. Fords, $300. Ford six cylinder, $375. Win-
tons, $275.

_
Pope Toledos, $300. Send for my

latest lists, it means dollars to you. I guarantee
a saving to you of 5 per cent on any car offered
by any dealer. P. E. King (Automobile Broker),
217 W. 125th St., New York City.

BOOKS

3,000 RECIPES, FORMULAS AND TRADE
secrets, 25c. Book catalogue free. Scientific
Book Shop, Syracuse, N. Y.

TELEPHONE TROUBLES AND HOW TO
Find Them, price, 25c. Hyde Pub. Co., Telephone
Bldg., 183 Fifth St., Milwaukee, Wis.

SENSATION AND EMOTION ILLUSTRAT-
ed by means of patented mechanical devices, 15c.
Socrates Scholfield, Providence, R. I.

BOOKS ON ALL ELECTRICAL SUBJECTS—
Send for our free illustrated catalogue. Popu-
lar Electricity Book Department.

STEEL TEMPERING BOOK FOR M&
chanics and Mechanical Digest one year, special
offer, 25c. Mechanical Digest, Grand Rapids,
Mich.

3,000 RECIPES, FORMULAS AND TRADE
secrets, 25c. Book catalogue free. Scientific Book
Shop, Syracuse, N. Y.

BOOK—PRESTIDIGITATION OR MAGIC
made easy, 25c coin. Williams, 1609 10th St.,
Moline, 111.

NEW BOOK, "JANE," 10C; CATALOGUE
of books and den pictures free. Bond Pub. Co.,
S-3, Columbus, Ohio.

MAGAZINE SUBSCRIPTIONS — MONEY
saving clubs; best offers any magazine or period-
ical printed. Send for catalogue. Eller's, 1711
Leavenworth, Omaha, Neb.

BOOKS—I. C. S. AND A. S. C. TECHNICAL
books of all sorts—shopwork, electrical, mechan-
ical, wireless, encyclopedias, dictionaries, medical,
law, and standard fiction. New and second-hand.
Get my prices. Geo. F. Williams, Box 408, New
Orleans, La.

BOOKS— FASCINATING BOOKS! SEND
2c stamp. Paul James Duff, 2713 Mozart St.,
Chicago.

MECHANICAL BOOKS, ALL TRADES, CAT-
alogue for stamp. Crescent Book Store, 329 S
Halsted St., Chicago.

THREE LITTLE BOOKS FOR LADIES
postpaid, in plain cover, for 25c. (Tell what
you want to know.) O. K. Pub. Co., Decatur,

BOOK WITHOUT ALGEBRA—MACHINISTS
and toolmakers instructor. Limp leather, with
flap; pocket toolbox edition, 100 illustrations, $3.
Agents wanted. N. Covert, Beaver Falls, Pa.

668 WAYS TO MAKE MONEY, 2,719 FOR-
mulas, etc., in Encyclopedia of Business Oppor-
tunities. Price $3.00. Yours for $1.00. Descrip-
tive booklet free. P. E. Newnham, Waukegan, 111.

EASY MONEY—LOTS OF IT. ALL OR
spare time. Send stamp for particulars of our
liberal salary plan. Popular Electricity Maga-
zine, Circulation Department, Commercial Bldg.

NINE DEGREE COURSE IN HYPNOTISM—
sold originally for $5—sent prepaid with year 's
subscription to Wheel of Life, the great "Cheer
Up" monthly, for 25c. Life Pub. Co., St. Louis.

WONDERFUL BOOK ON HYPNOTISM, PER-
sonal magnetism, magnetic healing and 'occult
science sent free to anvone. Send your address
today. M. D. Betts, Sta, 161, Jackson, Mich.

ON THE WAY UP—VALUABLE BOOKLET
showing how to act in emergencies. With '3

months' subscription "Plenty" best Success mag-
azme, 10c. Matthews Dawson, Washington, D. CV

ANY BOOK IN PRINT. STATE SUBJECT
wanted. Subscriptions taken for any periodical
published. Club rates. Send for catalogue.
Hill's Book Store, 108 St. Charles St., New Or-
leans, La.

"WIRING A HOUSE," BY H. PRATT,
shows a house already built; tells you just how
to start about wiring it; where to begin; what
wire to use; how to run it according to insur-
ance rules; in fact, all the information necessary
for wiring a house and shop. Postpaid, 25c.
Popular Electricity Book Department.

JUST OFF THE PRESS—"PRACTICAL AP-
plied Electricity," by David P. Moreton. A
book written for practical electrical workers
and presented in a practical manner in plain Eng-
lish. Unusually complete, containing 450 pages
and 300 illustrations. Price, $2.00. Send for
complete description. Popular Electricity Book
Department.

HITTING THE BULL'S-EYE IN READING.
Don't buy a book till you know it is what you
want. We loan you by mail books you may either
buy or return. We plan you short reading courses
free. Everybody gets personal attention. Self-
help; business; health; recreation; house and
home; agriculture; economies and social problems;
occultism; religion; new thought; books for writ-
ers and speakers, etc. Standard books only. Ask
for lists and Library Critic. Oriental Esoterie
Library, 220, Washington, D. C.



POPULAR ELECTRICITY for APRIL—Advertising Section 11

BOOKS BUSINESS OPPORTUNITIES

THE EOADMAN 'S GUIDE IS THE LATEST
and best money-making book ever published. De-

scriptive circular free. B. Beers, Bradley Beach,

N. J.

HAVE YOU BEAD "HOW TO SUCCEED?"
It is the greatest satire ever written on the get-

rich-quick mania. 15c per copy, postpaid. A. A.

Ruhnau, Dept. 40, 280 Columbus Ave., New
York.

MY TREATISE, ILLUSTRATED, ON deaf-

ness and head noises, explains how complete,

lasting relief may be effected without drugs or

batteries. Experience 32 years. Book sent free

by author. Geo. E. Coutant, M. D., 97B, Sta. E.,

New York, N. Y.

"HOW TO BECOME A SUCCESSFUL ELEC-
trician," by Prof. T. O'Connor Sloane. Every

young man who wishes to become a successful

electrician should read this book. It tells in sim-

ple language the easiest and surest way the

studies to be followed, methods of work and

field of employment. 202 pages. Postpaid, $1.00.

Popular Electricity Book Department.

BOOK LOVERS AND MAIL DEALERS—
Our books on self-culture, suggestion, sexology,

etc., are the best procurable. Fast sellers. Splen-

did profits. 25c sample (120 pages) and success-

ful scheme, 12c. "$1,000 Yearly Profit from 24

Hens." 170 illustrated pages, $2.00, or exchanged

for ten stamped envelopes addressed to ambitious

people, and 12c. Satisfaction guaranteed. Cir-

culars free. Elecscience Institute, 502 West 69th

, St., Chicago.

BUSINESS OPPORTUNITIES

SEE WHAT I SAY UNDER "TYPE-
writers." ATCHISON.

GREAT MONEY MAKING SCHEME, 25C.

F. Krycek, 1320 Martha St., Omaha, Neb.

POETS, AUTHORS—GET CASH FOR YOUR
songs and stories. Music Sales Co., St. Louis, Mo.

DON'T DRUDGE—MAKE MONEY EASY
with 3,000 money making recipes and plans. Cloth

bound. $1.00. James G. Sproul, Lima, Ohio.

START A MAIL ORDER BUSINESS ON 25C

and make a quart of dimes a week. Full printed

details for 10-. , Chas. Olive, Danube, Minn.

START A MAILING BUREAU. MAKE $25

to $40 week. Key tells how. 15 cents. Owens

Mailing Co., Butte, Mont.

1,000 MONEY MAKING IDEAS—BE INDE-

pendent; own your own business. Fortunes made

with small capital. Circular free. Boston Sales

Company, Box 2177, Boston, Mass.

ADVERTISING EVERYWHERE, NEWSPA-
pers, magazines; display, classified; 25 words, 25

dailies, $10. Dickinson Agency, 132 Nassau St.,

New York.
.

MAKE MORE MONEY! START IN Busi-

ness for yourself; spare time sufficient at begin-

ning, but the possibilities are unlimited. Get

away from wage slavery—we can put you next

to the best money making propositions on earth.

Write for our literature; it's free. W. Smith

Company, 1462 California St., Columbus, Ind.

INVENTIONS—GOOD ONES SPELL C-A-S-H

for you. Write Adam Fisher Mfgl Co., St. Louis,

Mo.

BUILD UP YOUR OWN BUSINESS MAK-
ing cement walks. Fine pay; no experience re-

quired with our combination outfit, $1.00, express

prepaid. Ernest Benninghofen, Hamilton, Ohio.

PATENTS ON SALEABLE ABRASIVE
wheels and cloth. Manufacturers, it will pay you

to investigate. For full particulars address Ezra

B. Landis, Waynesboro, Pa.

EASY MONEY—FOR 10C (SILVER) WILL
send you copy of 2-line ad that pulled over 1,000

mail orders, and what was sent in reply. B.

Weber, 4012 Calumet Ave., Chicago.

WE CAN'T GUARANTEE YOU $10,000 THE
first year on $5.00 capital, but we have some dandy

M. O. plans that can be started with $5.00. Send

stamp for particulars. Birk & Co., Peoria, 111.

FORM A CORPORATION—CONGRESS LAW
for D. C. and all states; cheap. Raise money
easily; advice free. U. S. Legal Corporation,

Washington, D. C. Representating $1,225,000,000.

STARTLING MONEY MAKER ON SMALL
investment; premium gum machines; the Minute

photo button and postcard cameras. For parti-

culars address Henry J. Yonge Co., Box 716,

Niagara Falls, N. Y.

WE HELP RAISE CAPITAL AT ONCE TO
start you in retail—manufacturing—patent—real

estate—mail order or any legitimate business by

means of "Our Practical Method." Particulars

free. The Business Aid Co., K 508, Detroit, Mich.

BE INDEPENDENT; START MONEY-MAK-
ing mail order business at home; new plans;

everything furnished; only small capital re-

quired; free booklet and particulars tell how.

W. E. Miller Co., Box 254, Muskegon, Mich.

IF I START YOU MAKING $40 TO $100

monthly working spare time evenings will you

pay me $25 in six months' time for my service?

Remember I promise success or forfeit any claim

on my fee. Enclose 10 cents (to keep away

triflers) for instructions. Joseph B. Seinmiller,

841 North Lawrence St., Philadelphia, Pa.

MAKE MIRRORS AT HOME. BIG PROF-
its with little outlay. One 18x36 in. mirror costs

$2.00 to $5.00. You can silver a glass this size

for 20c. Send $1.00 in stamps or money order

and we will send you EXPLICIT DIRECTIONS
how to do it; also how to emboss, grind, foil,

gold leaf, frost chip and make imitation stained

glass. How to transfer photos on glass, bore

holes in glass and cut skylights. George L. Pat-

terson &CoI^ept1^1
^ro^ks_vjne

J_^y__

I WON'T PROMISE TO MAKE YOU INDE-
pendently rich for two hours' work, but I have a

proposition which will enable you to add a sub-

stantial amount to your income each month if you

are' willing to devote a few hours a week to rep-

resenting Popular Electricity Magazine. The work

is easy, congenial and any one with common sense

and pluck can make good. If you want parti-

culars of a good thing send 2c stamp for *
' Salary

Plan." Address Circulation Manager, 400 Com-

mercial Bldg., Chicago.
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BUSINESS OPPORTUNITIES COINS AND STAMPS

WE START YOU IN BUSINESS, WHOLE-
sale or retail, furnishing everything; men and
women, $30.00 to $200.00 weekly operating our
ORIGINAL "New System Specialty Candy Fac-
tories,' home or small room anywhere. Oppor-
tunity lifetime; booklet free. H. Ragsdale Co.,

East Orange, N. J.

WHY DON'T YOU OPEN AN AUTOMOBILE
tire repair shop and sell supplies, etc.? We manu-
facture and sell everything needed, can send com-
petent man to teach you repair work if desired.

A new, profitable and growing business. Only
small investment required. Season just opening.

Write John C. Gibson Company, Akron, Ohio.

TURN YOUR SPARE TIME INTO MONEY
—Join us in a profitable mail order business, one

that you can operate at home. Large profits;

quick returns; small investment. Our 10 years'

successful manufacturing experience, personal as-

sistance and new ideas assures your success. Write
for positive proof and free booklet. Pease Mfg.
Co., Incorporated, 144-48 Broadway, Desk B, Buf-
falo, N. Y.

EARN $10 to $15 A WEEK AND HOLD
your position besides; no canvassing. We, as

manufacturers of patented just-in season special-

ties, have new easy mail order plans to keep fac-

tories busy. We furnish everything. Large
profits. Small capital. Experience unnecessary.
If you are one of the want-to-go-ahead kind,

write for our most modern (copyrighted) plans.

Sworn statement. J. M. Pease Mfg. Co., 550
Pease Bldg., Michigan St., Buffalo, N. Y.

COINS AND STAMPS

STAMPS—105 CHINA, ETC., STAMP Dic-
tionary and list, 2c. Bullard Co., Sta. A, Boston.

1,000 MIXED FOREIGN STAMPS, 15C.
Stemm, 2313 Douglas, Omaha, Neb.

24 VARIETIES CUBAN STAMPS, 10 CENTS.
List of 6,000 low priced stamps free. Chambers
Stamp Co., Ill H. Nassau St., New York city.

STAMPS, 100 ALL DIFFERENT, FREE.
Postage 2c. Mention paper. Quaker Stamp Co.,

Toledo, Ohio.

NEW COIN BOOK—GIVES LATEST BUY-
ing prices. One dime, postpaid. Hawkins, Raton,

N. M.

FREE — 100 GOOD FOREIGN STAMPS;
mention this magazine. Popular Stamp Co., Box
840, Wallingford, Conn.

100 DIFFERENT GOOD UNITED STATES
stamps, 25c. Catalogue free. Collins, 285 Or-

leans, Detroit, Mich.

OLD COINS WANTED—$7.75 PAID FOR
rare 1853 quarter; $20.00 for half dollar. Keep
money dated before 1890 and send 10c for my
coin value book; may mean a fortune. A
Nicholas, Chili, N. Y.

OLD COINS. $7.75 PAID FOR RARE dates

1853 quarters; $20 for half dollars; we pay a

cash premium on hundreds of coins; keep all

money dated before 1884 and send 10 cents at

once for our illustrated coin value book, size 4

by 7; it may mean your fortune. C. F. Clarke &
Co., Coin Dealers, Dept. 83, LeRoy, N. Y.

GREENBACKS—PACK OF $1,000 STAGE
bills and present:, 10c; 3 packs, 25 cents. Send
for a pack and show the boys what a wad you
carry. A. Nicholas, Chili, N. Y.

FOR SALE

TATTOOING MACHINES, F. BARBER, 1019
Vine St., Cincinnati, Ohio.

YALE POCKET ADDING MACHINE, 30c
prepaid; no stamp. Yale Mfg. Co., Dept. H,
Newark, N. J.

STINK THEM OUT, 10C SILVER; BETTER
than sneeze powder. Sooner dogs, 15c; rubber
tacks, 10c. Lake Sales Co., Port Clinton , O.

TOASTERS—WILL TOAST 6 PIECES
bread at same time, $4.00. Particulars. Niemeyer
Elec. Co., 2615 E. 74th Place, Chicago.

FOR SALE—GUNS, MUSICAL INSTRU-
ments, typewriters, etc.; list free. Guy E. Ken-
dall, Dundee, N. Y.

KEYLESS LOCKS, ATTACHED WITHOUT
tools. Nickel-plated sample, 25c, prepaid. Hoosier
Novelty Co., Indianapolis, Ind.

VERTICAL STEAM ENGINES, 2 TO 25 H. P.
Send for circular. E. T. Frank & Son, 642 W.
Pratt St., Baltimore, Md.

SAVE 50C TO $5.00 ON YOUR GAS BILL
every month with our gas governor. A great in-

vention. Send for free circular today. Specialty
Supply Co., Manager's Office, Kewanee, 111.

GASOLINE AND AIR TANKS FOR GAR-
ages. Twenty inches in diameter, eight and ten
feet long. Write us for prices. Western Boiler
Pipe Company, Monmouth, 111.

WANTED — TO SELL CHEAP, THREE
brand new five-ton WAGON SCALES, eight by
fourteen. Standard manufacture. Write Daley
Scale Agency, Binghamton, N. Y., Dept. 13.

1,000 WATCH SIZE NICKEL PLATED BAT-
tery testers; every instrument guaranteed perfect,
25c postpaid. Stamps taken. Auto Repair Co.,
521-23 West 144th St., New York.

WE BUY, SELL AND ECHANGE—BAR-
gains in Microscopes, Telescopes, Field Glasses,
Cameras, etc. Catalogue and Bargain List free.
Kahn & Co., Established 1850, 26 John St., New
York.

WE WILL SEND YOU BY MAIL ONE NIC-
kel plate flashlight with Tungsten lamp and bat-
tery for 85 cents. Gold plate, $1.00. A novelty.
Texas gun fob for 15c. Elite Electric Co., 1528
W. 47th St., Chicago, 111.

DYNAMO, 110-VOLT, 15 AMPERES, 1% K.
W., 1,350 R. P.. M., compound wound, fly wheel,
three bearings, slide rails; fine condition; $69.00
f. o. b. Clinton. Charles E. Foerch, Clinton,
Conn.

TATTOOING—IMPROVED ELECTRIC TAT-
tooing machines, $2.50 each. Sold with a guar-
antee. Cheapest and best line of tattooing sup-_
plies on the market. Send 15c for 6 beautiful"
hand colored tattoo designs. Write now for free
price list. F. Barber, 1019 Vine St., Cincinnati,
Ohio.
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FOR SALE FORMULAS

FOR SALE, COMPLETE SET OF CASTINGS
for % h. p. gasoline stationary engine, also 3 h.

p. motorcycle engine set and 1 and 2-cylinder

marine engine sets. Comet Motor Wks., 564

Jackson Blvd., Chicago.

ELECTRIC TATTOOING MACHINES, COL-

ors, designs, stencils, etc. Price list free. Photo

postals copied from any picture, 3 for 25c, 75c doz.

Edwin E. Brown, 805 E. Washington St., Spring-

field, 111.

TEN DOLLARS DAY SELLING MOST IN-

genious mechanics' all around handy kit tools

ever invented. Six jaws one handle make fifteen

guaranteed tools, tempered steel, ground and pol-

ished. Catalogue, terms and sample FREE to

workers. Currier-Koeth, 75 West, Coudersport, Pa.

JUST OFF THE PRESS—"PRACTICAL AP-

plied Electricity," by David P. Moreton. A
book written for practical electrical workers

and presented in a practical manner in plain Eng-

lish. Unusually complete, containing 450 pages

and 300 illustrations. Price, $2.00. Send for

complete description. Popular Electricity Book

Department.

LINEMEN, ELECTRICIAN, WIREWORKER,
my special rachet sleeve wrench makes an abso-

lutely perfect sleeve connection making three com-

plete revolutions, No. 9 wire, IRON or COPPER.
Something that cannot be clone with any other

tool. A connection that needs no solder. Ralph

K. Rex, 7912 Carnegie Ave., Cleveland, Ohio.

Price, $1.75.

EMBOSS YOUR OWN STATIONERY WITH
your initial, monogram or name and address, with

our nickelplated steel die hand embosser. This

unequaled noveltv does high class, perfect work.

Nothing like it for the price. Your initial with

specimen sheet showing 36 styles of work, with

introductory offer, for stamp. No postals. MUL-
LER SALES CO., Marietta, Ga.

FORMULAS

RENEW OLD DRY BATTERIES; SEND 15C

(stamps) for tested recipes; money back if unsat-

isfactory. Reilly Mfg. Co., Reading, Pa.

INSTRUCTIVE FORMULA CIRCULARS
free. Just write E. Mystic Company, Washington,

D. C. __
GAMES AND AMUSEMENTS

WIGS AND MAKEUPS FOR THEATRICALS
and masquerades. Percy Ewing, Decatur, 111.

153 TRICKS, 10c. WM. SCHAFER CO., 218

Augusta St., Pittsburgh, Pa.

MAGIC GHOST—VERY MYSTIFYING, IOC.

Klein, 1193 Broadway, N. Y.

MOST LAUGHABLE, INTERESTING,
startling novelty; a DOLLAR'S worth of laughs

for a nickel. H. Wesley, Kingston, N. Y.

SEND 10C FOR TWO STANDARD PUZZLES
and receive free, two card, two coin tricks, two

joke novelties, with apparatus and catalogue. Chi-

cago Puzzle and Novelty Works, 323 Eugenie St.,

Chicago, 111.
.

~ PLAYS, VAUDEVILLE SKETCHES, MON-
ologues, dialogues, speakers' minstrel material,

jokes, recitations, tableaux, drills, musical pieces,

entertainments, makeup goods. Large catalog-

free. T. S. Denison & Company, Dept. 26, Chi-

FORMULAS — SIX MONEY-MAKERS, $1.

Warren Stewart, Hope, Ind.

SILVER PLATING, MAKING CUTS, MIR-

rors, etc., guaranteed; 10c each. Prescott, 1225

Adams, Chicago.

MAKE YOUR OWN SOLDERING PASTE;
it's better and costs less; formula, 25c. Harrison

Mfg. Co., 1221 Jackson St., Seattle, Wash.

"Special—25c gets my complete foe-

mula for Banana Oil, for gilding and Lacquering.

Success Supply_C o., Laceyville, Pa.

200 SELECTED FORMULAS, SELECTED
from several thousand and are money makers; 10

cent s. M. W. Rand, Box 224. Spokane, Wash.

""FORMULA 25C COIN, RECHARGE FLASH
light batteries and other dry cells, at low cost.

Ralph Villiers. Clifford, Mass.

" DON'T THROW AWAY DEAD CELLS;

send 10c for formula how to renew them. Harri-

son Mfg. Co., 1221 Jackson St., Seattle, Wash.

"lo^POUNDS SOAP FOR $1. FORMULA,
10c. S. Mueller, 72 Orchard St., Maplewood,

Mass.

cago.

IGNITION

GASOLINE AGE, ELECTRIC DRY CELLS,

No. 6 Ignitors; Peerless formula. Written de-

monstration and exclusive territory to manufac-

turers guaranteed, $25. J. Dougan, 234 Smith St.,

Winnipeg, Canada.

INSTRUCTION

DON'T DESTROY OLD DRY CELLS—SEND
10c for instructions for renewing. No stamps.

Niemeyer Elec. Co., 2615 E. 74th Place, Chicago.

LEARN TO WRITE SHORTHAND. MY
book will teach you; sent for 10c. H. Jacobus,

214 Avon Ave., Newark, N. J.

"LEARN SHOW CARD WRITING; BIG DE-

mand; $30 course now $5. Particulars free. E.

Hughes Co., Box 1567, Los Angeles, Cal.

IdAKE YOUR OWN BATTERIES—INSTRUC-
tions for making copper oxide battery for operat-

ing motors, wireless coils, etc., 25 cents com. J.

S. Watson, 155 Knapp St., Milwaukee, Wis.

""SIGN"AND SHOW CARD WRITING—YOU
start to make money immediately. My complete

course, $1.00. Write for particulars. S. M. Erbar,

Y., Red Wing, Minn.
.

SIMPLIS SHORTHAND TAUGHT IN YOUR
own home. Most rapid, simple, easiest learned.

Plain as print. Detailed information FREE.

Churchill's Institute, Grand Rapids, Mich.

PRACTICING "ACCOUNTANT OFFERS SPE~

eial introductory course of double entry book-

keeping, complete with books, easy payments, $12.

Clarke D. Hunter, Expert Accountant, Box 132,

Sta. A, Boston.
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INSTRUCTION

INCREASE YOUR KNOWLEDGE OF ELEC-
tricity. Send for our illustrated catalog of elec-
trical books. It's breek. Popular Electricity
Book Department.

METALIZE FLOWERS, INSECTS, ETC.,
for jewelry. Pleasant home employment. Book-
let and beautiful rosebud pin for a dime. A.
Benson, Stewartville, Minn.

SPECIAL—HOW TO COLOR AND FROST
electric light globes and mirror silvering formula,
usually sold for $5, both for 25c. Nat Smythe,
Oregon City, Ore.

AMERICA'S FINEST PENMAN TEACHES
rapid, tireless business writing by mail. The
position-securing, salary-raising kind. Illustrated
journal free. Francis B. Courtney, Cedar Rapids,
Iowa.

PIANO OR ORGAN PLAYING LEARNED
in 10 lessons by my wonderful keyboard guide
and course of 10 lessons. Sent postpaid on re-
ceipts of 54 cents in stamps. Address Thos. W.
Phillips, 337 Central Ave., Clayton, Mo.

LEARN SHOW CARD AND SIGN WRITING
and be independent. Show card writers can
make a good income in any part of the world.
$30.00 course of instruction now $5.00. Write
for free folder. Thurber, Box 516', Bar Harbor,
Maine.

INVESTMENT

INVEST YOUR MONEY IN YOUR HOME
town. I guarantee to show you how to make 15
to 100 per cent net annually. Invest $40.00
and increase gradually or start heavier. Abso-
lutely legitimate. No house to house canvassing.
Write now for free particulars. Bank reference.
J. C. Foster, Box X337, Elkhart, Ind.

MAGIC
MAGIC TRICK FREE—WITH BIG CATALOG

tricks, 10c. Bamberg, 1193 Broadway, N. Y.

LEARN VENTRILOQUISM AT HOME. PAR-
ticulars for stamp. M. Bailey, Box 253, St. Paul,
Minn.

MAGIC BOOK FREE—600 TRICKS, PUZ-
zles, etc. Send address. Crest Trading Co., 11
Witmark Bldg., New York.

LEARN TO HYPNOTIZE AND MAKE FUN
and money. Send for free book to M. D. Betts,
Sta. 161, Jackson, Mieh.

MAGIC MOVING PICTURE CARD FREE
with illustrated catalogue of fast selling tricks,
novelties and agents' supplies, 10c. Harvey Ar-
nold, Box 183, Princeton, N. J.

MISCELLANEOUS
SEE WHAT I SAY UNDER "TYPE-

writers." ATCHISON.

YOUR AD IN 65 MAGAZINES, 3C A WORD.
Seamer Publications, 246 West 15th St., New York.

FREE—SEND FOR MY 1911-12 MAGAZINE
subscription catalogue listing over 2,500 club of-
fers. Ralph Fuhr Magazine Agency, Williams-
burg, Ohio.

MISCECL1LANEOUS

GO ON THE STAGE—KERR PUBLISHING
Co., 132 Nassau St., New York city, will tell you
how! Write for descriptive circular. It is free!

SAFETY GATES FO°R ELEVATORS—We fur-
nish irons; you put them up. Elder Manufac-
turing Co., Indianapolis, Ind.

YOUR ONE INCH ADVERTISEMENT IN
Wheel of Life Monthly, $1. Satisfaction or ad
repeated free. Life Pub. Co., St. Louis, M o.

RESULTS GUARANTEED— YOUR AD IN
100 magazines, 20c per line, 7 words to the line.
Golden Angel Publishing Co., Phoenix, Ariz.

$10.00 EACH FOR NAMES OF PERSONS IN-
terested in patents. For conditions, address
P. O. Box 2343, Washington, P. C.

YOUR FORTUNE TOLD—SEND LOCK OF
hair and birth date. Satisfaction given for a
dime. Mrs. T. O. Fortney, Wheeler, Wis.

"FOR LADIES ONLY"—A RIOT OF FUN!
25c coin. Maxwell, 615 Woodland Ave., Kansas
City, Mo.

LIQUOR HABIT—GENUINE HOME CURE,
3 days. Absolutely reliable. Guaranteed. Book
mailed free. Edw. R. Woods, 534 6th Ave., New
York.

ANYBODY CAN MAKE GOOD CUTS WITH
my simple zinc etching process; price, $1.00;
specimens and particulars for stamp. T. M. Dav
Box E., Windfall, Ind.

SAVE MONEY ON SUBSCRIPTIONS. SEND
me a list of magazines or periodicals in which you
are interested and I will quote you lowest subscrip-
tion prices. John Hanrey, 1720 Morse Ave., Chi-
cago.

I WILL START YOU EARNING $4.00 DAILY
at home in spare time, silvering mirrors; no
capital; send for free instructive booklet, giv-
ing plans of operation. G. F. Redmond, Dept. H.,
Boston, Mass.

MAGAZINES AND PERIODICALS—AMER-
ican or foreign—I can save you money. Send
me list of publications you want and I will quote
you lowest prices. John Hanrey, 1720 Morse
Ave., Chicago.

BECOME A HEALER, BEAUTIFIED, VI-
talized, strong, supple yourself, teach others. Ad-
vance instruction one dollar and secrecy pledge.
When copyrighted, five dollars. Money, health,
happiness. Co-Operative Agency, Elmhurst, Cal.

NEW AND UNIQUE ADVERTISING MED-
ium going into 600,000 homes of men monthly.
Remarkably thorough circulation of selected
cities; not cheap, but wonderfully effective. Gray-
don & Meehan, Publishers, Mount Airy, Phila-
delphia.

MANUFACTURERS, INVENTORS — WE
want several specialties to sell direct or through
our agents. We are not brokers, do not sell pat-
ents, want no money from you. We want articles
for which national demand can be created in
homes. Write now, tell what you have, give price,
terms, details. Correspondence confidential. We
use our money to place your goods on the market.

Simplex Mfg. Co., Dept. 9, Kewanee, 111.
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MISCELLANEOUS PATENT ATTORNEYS

SIGNS—LET US QUOTE YOU PRICES ON
any sign you may need. Reilly Mfg. Co., Read-

ing, Pa.

MODEL BUILDER

INVENTORS, WE MAKE MODELS EITHER
mechanical or electrical. Good work and low

prices. Ludlow Model Works, Ludlow, Ky.

MOTORCYCLES

WANTED — MOTORCYCLE, ANY MAKE,
year or condition; must be cheap. Spillane, 211

West 125th St., New York City.

MOTORCYCLES—ALL MAKES, $25 AND
up; all machines guaranteed 1 year. Send for

bargain list. H. W. Shockey & Co., 1019 S. 16th

St., Lincoln, Neb.

1911 R-S, FINEST MOTORCYCLE IN THE
world. Perfect condition. Lamp, cyclometer,

horn, clock and tools. Make cash offer. Charles

H. Otis, Ann Arbor, Mich.

MOTORCYCLES, NEW AND SECONDHAND;
motors castings and accessories. Our attach-

able motor outfit converts any bicycle into a

motorcycle at small cost. Write for catalogue

and bargain list. Shaw Mfg. Co., Dept. 31,

Galesburg, Kan. ___
MOTORCYCLE TIRES, LARGEST STOCK

and lowest prices in the world. All makes guar-

anteed from $4.00 up. Shipped C. 0. D., exam-

ination allowed. Write today for prices and be

convinced. Guaranteed Tire Co., 213-217 West

125th St., New York City. __
MOTORCYCLES—LOWEST PRICES, LARG~

est stock. Save dealers' profits, buy direct from

the owners. I have all makes. Indians, $20.0U

up; Marshes, $20.00 up. Dou't purchase any

motorcvcle until vou get my prices. All guar-

anteed for one year. King, 213-217 West 12oth

St., New York City.

PATENTS

INVENTORS—SEARCH YOUR OWN PAT-

ent at home. Complete instructions, 2oc; worth

$100. Patent Specialty Co., 162 Sanchez St.,

S. F., Cal.

INVENTORS, SECURE PATENTS WITH-
out attorney fees, by filing own application Pa-

pers prepared, $10. Free particulars. Washing-

ton Specification Co., Washington, D. C.
^

" PATENTS SECURED OR FEE RETURNED
Send sketch for free examination. Milo B.

Stevens & Co.. Estab. 1864. 640 F St.. Washing-

ton; 351 Monadnock Blk., Chicago. Guaranteed

by Bankers' Register. Highest rating by Martm-

dale's Law Directory.

FIND OUT FOR YOURSELF WHAT TO IX-

vent and how to protect it. My book, "In-

ventors' Universal Educators," covers the mat-

ter from A to Z; also gives 600 mechanical

movements. Price, $1.00, postage free. Money

returned if not more than satisfactory. F. G.

Dieterich, 651 Ouray Bldg., Washington, D. C.

IXVEXTORS—SEXD COPY OF YOUR PAT-
ent and we will submit our special offer. At-

lantic Supply Co., Long Branch, X. J.

" SEXD FOR FREE BOOKLET, "ALL ABOUT
Patents and Their Cost. ' Shepherd & Campbell,

500 B Victor Bldg., Washington, D. C.

THE PATEXTOME TELLS ALL ABOUT
patents and how to get them. Free on request.

Established 1865. Anderson & Son, Patent So-

licitors. 729 G St., Washington, D. C.

C. L. PARKER, PATEXT ATTORXEY, 915

G St., Washington, D. C. Inventors' handbook,
" Protecting, Exploiting and Selling Inven-

tions," sent free upon request.

MOXEY IN IDEAS—EDISOX, GREATEST
inventor, tells "How to Invent" in booklet sent

free by Henry X. Copp, Registered Patent At-

torney, 52 Washington, D. C.

PATEXT BOOKS OX HOW TO OBTAIX AND
sell patents, containing exhaustive information

on these subjects, with 100 mechanical move-

ments, mailed free on request. F. G. Dieterich

& Company, 602 Ouray Bldg., Washington, P. C.

PATENTS—$15 DOWN AND $5 PER MONTH
after application is filed. Prompt, careful serv-

ice. Highest references. Long experience. Ad-

vice and book free. Obed C. Billman, Main
Office, Cleveland, Ohio.

PATENT— ADVICE AND BOOKS FREE.
Highest references. Best results. I procure

patents that protect. Watson E. Coleman, Pat-

ent Lawyer, 622 F St., N. W., Washington,

D. C.

PATENTS SECURED OR FEE RETURNED.
Patent your inventions. Fortunes have been

made through simple ideas. Send sketch for free

opinion as to probable patentability. Larson &
Ross, 822 E. Schiller Bldg., Chicago, 111.

PATENTS SECURED OR FEE RETURNED.
Send sketch for FREE EXPERT SEARCH and

Report as to patentability. Books on inventions

and patents, and reference book, sent free. John

S. Duffle & Co., Dept. 2, Washington. D. C.

"MONEY IN PATENTS" TELLS THE
truth about the subject. It is free to inventors.

Write today. Patents secured or fee returned.

Herman A. Phillips, 1106 L. & T. Bldg., Wash-

ington, D. C.

PATENTS THAT PROTECT—CAREFUL,
honest work in every case. Patent your ideas,

they may bring you wealth. 61-page book free.

Fitzgerald & Co.', 807 F St., Washington, D. C.

Established 1878.

"patents of value—prompt and EF-

ficient service. No misleading inducements. Ex-

pert in mechanics. Book of advice and Pat-

ent Office rules free. Clements & Clements, Pat-

ent Attorneys, 705 Colorado Bldg., Washington,

D. C.
.

PATENT BOOKS MAILED FREE—SHOW-
ing 100 mechanical movements invaluable to

inventors and mechanics, and telling what is

patentable, how to obtain patent or partner, etc.

Free on request. Chas. E. Brock, 703 Eighth St.,

Washington, D. C.
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PATENT ATTORNEYS
SEE WHAT I SAY UNDER "TYPE-

writers." ATCHISON.
THE LARGEST NUMBER OF SUCCESSFUL

clients is our proof of patents that protect. For
facts about prizes, rewards, etc., send 8c stamps
for our new 128-page book of intense interest
to inventors. R. S. & A. B. Lacey, Dept. 52,
Washington, D. C. Estab. 1869

"PATENTS AND PATENT POSSIBILI-
TIES/' a 72-page treatise sent free upon re-
quest; full of valuable and interesting informa-
tion; tells what to invent and where to sell it.

Write today. H. S. Hill, 929 McGill Building,
Washington, D. C.

PATENTS TOR SALE

1,009,927 AUTOMATIC GATE FOR RAIL-
way crossings, both steam and electric; 919,627
lock for umbrellas, hats, and coats. William Na-
ville, Quincy Ave., Cleveland.

A GOOD INVESTMENT—AN ABSOLUTE
success! An automatic mechanical door knob,
burglar alarm. Best mail order article yet! A.
Briechle, 524 N. Main St., Springfield, Mass.

PHOTOGRAPHY
SENECA, 4X5 FOLDING CAMERA, $6.50.

Particulars. Niemeyer, 2615 E. 74th PL, Chicago.

SPECIAL—$1.00 GETS MY COMPLETE
formula for non-abrasion developing soda; worth
$50.00. Success Supply Co., Laceyville, Pa.

CORRESPONDE — PHOTOGRAPH CATA-
logue with postcards, 10c. George Winstel, 1624
Pleasant St., Cincinnati, Ohio.

FILMS DEVELOPED, 10C; PRINTS, 2C;
postcards, 3c. Send negative for sample print.
Chas. Hoffman, New Lexington, Ohio.

LEARN TO TAKE PICTURES IN NA-
ure's own colors. Fascinating work. Send 25
cents for instructions. Earl Mellott, Toledo, Ohio.

ENLARGEMENTS FREE, FILMS DEVEL-
oped, 10c; prints, 3c; postals, 5c; improved
methods. Photolectric Shop, Rock Island, 111.

PHOTOISMS — THE PHOTOGRAPHIC
monthly. Good articles, illustrations, prizes, com-
petitions. Subscribe now, 50c a year. Photoisms,
24 John St., New York.

PHOTO POSTCARDS, 50C DOZ. ; 6X8, $1.20
doz. ; lantern slides, 75c each. Made from any
picture or negative. Samples, 10c. Rose Art
Studio, Eldorado, 111.

ONE 50C PACKAGE OF ART PRINT POW-
der will sensitize a stack of paper. Make lovely
prints, blue, black, sepia, etc. Agents wanted.
A. Palmer, Box 155, Weyburn, Sask., Canada.

BIG CHANCE FOR HUSTLERS—OUR SAL-
ary Plan offers splendid opportunities for making
money. Send stamp for particulars. Popular
Electricity Magazine, Circulation Department,
Commercial Bldg., Chicago.

POULTRY

DARK CORNISH STOCK AND EGGS; CIR-
cular free. M. J. Van Eman, Box 2000, Elgin, O.

PICTURES AND POST CARDS
BEAUTIFUL WOMEN—FIVE ARTISTIC-

ally hand colored photographic cards, 25c. C. Y
Durso, 25 Mulberry St., N. Y.

YOU'LL GET CARDS FROM EVERY-
where. Membership 10c. Idaho Card Exchange
Dept. P., Box 906, Boise, Idaho.

'

PHOTOS "PRETTY GIRLS FROM LIFE >>

12 for 25c, 4 for 10c. Curtis Co., F-146 W. 73d
St., Chicago.

RACY BOOKS, CATALOGUE AND SIX
Classy Photos, 10c. National Co., 421 East 77A
Street, New York.

JUST GIRLS—20 POST CARDS OF GIRLS
25c, postpaid; no landscapes. O. K. Pub Co.!
Decatur, 111.

'

POSTCARDS WITH CUTE VERSES ON
them. Sample of ten postpaid for 10 cents. Bee-
man Co., 500 Kentucky, Dallas, Texas.

500,000 MAGNIFICENT POSTCARDS, 25
designs, bankrupt stock, value $3.50 per 1,000,
now $1.50. Order now. Money back if dissatis-
fied. L. Grossman, 143 Duane St., New York City.

FRENCH POSTCARDS—View cards, child
and women studies, art photos. Sample set,
$1.00. L. Nicholas, 109 rue Sainte, Marseille,
France.

15 FASCINATING PHOTOS OF BEAUTI-
ful women, 25c; 5 for 10c. Real classy. Na-
tional Photo Co., 421 East 77th St., New York
City.

JOIN THE YOUNG PEOPLE'S CORRE-
spondence Club and receive postcards from mem-
bers everywhere. Membership 10c. Address The
Exchange List, 26 Mark St., Roxbury, Mass.

EXCHANGE POSTCARDS WITH PEOPLE
from all parts of the country. Name inserted,
list mailed you, one dime. Progressive Post Card
Exchange, 336 D 14th St., Buffalo, N. Y.

SOLICITORS—SECURE TERRITORY FOR
most beautiful pictorial ever published. You can
earn $10 every day. "International Fair Illus-
trated" 1915. 44 Pacific Bldg., San Francisco.

POSTCARDS—VIEWS OF FLORIDA, 12
for 25 cents. Best colored views made. Inter-
esting, instructive. Price list for stamp. J. H.
Gorham, Needham, Mass.

GET CARDS FROM EVERYWHERE. MEM-
bership, including exchange magazine and 25-
word ad, 25c. Best Postcard Club, 985 Seventh
St., Milwaukee, Wis.
~ JUST OUT—MAGIC SURPRISE LETTER;
bright, breezy, snappy, irresistible novelty; fun-
nier than a circus. Samples, 5c. Agents, post-
card and novelty dealers wanted everywhere. Globe
Novelty Co., Mfrs., Omaha, Neb.

POSTCARDS OF HELIGOLAND ELECTRIC
Lighthouse. Most powerful lighthouse in the
world. We have the largest variety of lighthouse
cards for sale of any firm in the world. We also
supply Irish scenery, etc., etc. Our new 20-page
'No. 5' catalogue sent anywhere for 4-cent
stamp, or send 25 cents and we will includ? 12
sample cards. Lighthouse Mission, Dept. P E,
Belfast, Ireland.
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PICTURES AND POST CARDS

"

SIX SPOONEY POSTCARDS, IOC. ALVIN

Postcard Co., Connellsville, Pa.
.

"

IF YOU WANT TO EECEIYE POST CARDS

from our members in Wales, Holland, China,

Tapan Egypt and everywhere 30m the il3?J*Q
ers' Post Card Exchange, membership 10c. 3o08

Carroll Ave., Chicago, 111.

-^EEP^UP^WITHrTHE TIMES, READ THE

Jdd happenings. < ' The International Monthly

contains them, also large exchange list. Copy and

membership, 10c. International Post Card Ex

change, Dept. 22, Endicott, New York.

PRINTING

TELEGRAPHY

'
100 NEAT VISITING CARDS, 25C

;

100

fine plate, 35c; 50, 20c Samples for stamp Bet-

ter Bros., Box 142-C, Tippecanoe City, Ohio.

*1 00- printed two colors; catalogue FREE. Mac

jfc^i"?£ N 19th. Philadelphia, Pa.

"
1^5 BOND LETTERHEADS AND 125_ EN-

veotesf white, pink, bine or green printed

$1.00 prepaid. Samples. Kinnier, Box 20b,

Brooklyn, N. Y.

'

YOUNG MEN AND LADIES TO LEARN

tpWraphv the only school in the U. S. Having

AlLROIfa OFFICIALS as instructors; when

and Hailrnading, Towanda, Fa.

-5iSGBArar=MOHSB AND ™LE8S;
railway accounting (station agency) taught

ouickly. Railroad dispatchers and Western

S? wires and complete wrrelessstat.on in

school. Splendid opportunities G"£™*£ii£a

* EA?LwIfiSuTE, 16th St., Valparaiso,

Ind.

TYPEWRITERS

to SELL YOUR PROPERTY WRITE
STorthwestern Business Agency, Minneapolis.

-iiSiGTONS AND ' SMITH-PREMIERS,

$16. E. Thompson, Andover, O.

RUBBER STAMPS

iriNOGBAPHER MUST SELL HER REM
ington typewriter, $9.00. Miss King, 2230 Sev

enth Ave., New York City

CET OUR CIRCULAR ON SHEET BLUE-

"

SCHOOLS
"
SEE WHAT I SAY UNDER "TYPE-

writers." ATCHISON.
- WE TRAIN DETECTIVES. YOU CAN BE

one Splendid opportunities. Travel. Earn

l^h toS monthly. This fascinating profes-

sion taught prTetically and scientifically by

SaH Tl nominal cost. American School of

£!Lw.nW. Pert. Q. Detroit, Mich.

" STUDY-PREPARE YOURSELF FOR EN-

trance to medical, pharmacy, law, engineering

schoo s Residential or home study correspond-

ence courses. University affiliation; sel^support-

£g plans. Address Brooks Classical School, 101/

Schiller Blag-.- Chicago.
.

""PREETUTT^ON BY MAIL: CIVIL SERY-

•,f a™win" engineering, electric wiring, agn-

shorth?nd courses. Matriculation $0. \
ml
™f

free S first applicants. Apply to Carnegie Col-

lege, Rogers, Ohio.

"AUTOMOBILE SCHOOL—LEARN THE AU-

tomobile business, repairing and driving m
which vou can earn good wages and have health-

ful and feasant work. We give a thorough and

prac"cal
P
course in road work and repairing For

full particulars address Academy of Automobile

Engineering, 1420 Michigan Ave, Dept.

Chicago, Til.

TELEGRAPHY

Vtt-rprtsing typewriter bargains—

N 2 what make, will quote you lowes

priced easiest terms, or rent, aUowxng renta

on price. Write for big bargain list and cata

logue 14. L. J. Peabody, 278 Devonshire St.,

Boston, Mass.
'

SPECIAL WHOLESALE PRICES, FIVE

day? free trial. Standard makes of typewriters

rebuilt. Remington, Oliver, Underwood choice of

SfE makes $10 to $15. Send for catalogue No

56^ Dearborn Typewriter Exchange, Monadnock

Bl'dg., Chicago.

-LliGEST STOCK OF TYPEWRITERS IN

America, All makes: Underwoods, L. C Smiths,

Remingtons, etc., one-quarter to one-half manu-

facturers' prices (many less). Rented any

where, applying rent on price.
.

Write for cata-

logue 102. Typewriter Emporium (Est. 18J-0,

92°94 Lake St." Chicago.

I WANT TO CORRESPOND WITH PERSONS

who are about to buy a high-grade typewriter

obiect to paying the high prices generally asked

by manufactures and dealers Any make on

approval. Catalogue, bargain list and valuable

information sent free. A. E. Atchison, 4125

West 21st St., Chicago.

TYPEWRITERS: CALIGRAPH, $6.00; Ham-

mond Yost, Densmore, Williams, $10.00; Rem-

Sgton, $12.00; Smith-Premier, $15.00; Oliver,

$24 00 Underwood, $30.00; all makes on hand;

fifteen days' trial allowed, and a year s guar-

antee. Send for catalogue Harlem Typewriter

Exchange, Dept. 89, 217 West 12oth St., New

York City.

WIRELESS

TELEGRAPHY—WIRE AND WIRELESS—
taught Sickly. Train dispatchers' wire and
taugnt quic^iy.

nffpncv positions se-
wireless station; **%**£%&£,* School,

Established 1896.cured; catalog free.

Box 2, Lebanon, Pa.

CLOSED-CORE TRANSFORMERS, SELF-

controlling, four variations. % K -
W

:<
$10 '- /2

K W, $15; 1 K. W., $25; 2 K. W, $50; guar-

anteed. Sent on trial. Send stamp for circular.

Phillips-Roadhouse, Shelby, Mich.

^
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WIRELESS

WIRELESS BARGAINS, LIST FREE S
Strauss, 5225 Lexington Ave., Chicago, 111.

'

"WONDERFULLY HIGH TRANSMITTING
Efficiency with Small Spark Coils. " Ten Cents.
tr. S. Corpe, Santa Barbara, C al.

TUNING COILS, $1.00; DETECTOR STANDS
£5c; catalogue sent free. E. Ferguson, 265 Ninth
St., Brooklyn, N. Y.

FOR SALE—COMPLETE WIRELESS OUT-
fit. For particulars address Wireless, 1209 E Cap-
ital St., Washington, D. C.

STRANDED COPPER AERIAL WIRE 7
strands, No. 22, at 75c per hundred feet. Has
three times the capacity of No. 14 solid. W H
Frasse, 325 Sixth Ave., Newark, N. J.

WIRELESS EXPERIMENTERS, TAKE NO-
tice. FREE, nickel plating formula sent upon
receipt of 2c stamp. T. J. M. Daly, 1001 Falls
Building, Memphis, Tenn.

BARGAIN—2-INCH COIL, ELECTROLYTIC
interrupter condensers, $10.00. Particulars. Aero-
gram blanks, 35c; 100 cards with wireless key
and your call, 35c—$1.00. No stamps. Niemeyer
Elec. Co., 2615 E. 74th Place, Chicago.

WIRELESS OPERATORS! MY NEW SPEED
chart wil teach you to receive from the fastest
operators. Morse, Continental and Navy codes
on one chart, 50 cents (no stamps). Fred Ful-
gora, Box 356, North Diamond Station, Pitts-
burgh, Pa.

HELP WANTED

WIRELESS APPARATUS—WE CARRY THE
largest line of wireless apparatus in Western
oA^Syvama; special prices; loose-coupler, $8.50-
2,000 ohm head set, $4.00. Send 2c stamp for
catalog. The Merker-Flocker Electric Co.T 957
Liberty Ave., Pittsburgh, Pa.

STOP—IF YOU ARE INTERESTED IN
wireless you need a good book on the subject.
Wireless Telegraph Construction for Ama-

teurs,' by Alfred P. Morgan, is the most com-
plete and up-to-date book published, containing
detailed directions for the construction of outfits
capable of sending 3 to 100 miles and of receiv-
ing 100 to 1,500 miles, also explaining clearly the
workings and purpose of each part. 200 pages
fully illustrated. Postpaid, $1.50. Popular Elec-
tricity Book Department.

CAN FURNISH PERMANENT EMPLOY

'

ment to three educated Christian men, organiz-ing ability necessary. State age and fornier oe-cupation. Address, L. S. Higley, Valparaiso, In d.

WANTED—ACTIVE MAN IN EACH LOCAL-
hL I J °m

A
*?*. Societ^ Sick

,
accident, death

benefits. And introduce our memberships Allor spare time. $50 to $300 a month. Write forplans. Box AI-293, Covington, Ky.

WANTED—MEN AT LOS ANGELES. C4.N

A,T I*?*' 1

Fair WaSes after second month.
Automobiles, electricity, plumbing, bricklaying.
Practical work on actual jobs. 1,200 studentsf last
five years Only few moinths required. UnitedTrade School, Los Angeles.

WANTED AT ONCE—A TRUSTWORTHYman with good reference to distribute advertising
matter from house-to-house; must be a good
walker and steady worker. I offer legitimate
employment to satisfactory applicate. Address
Oliver B. Barkley, Mount Pleasant, Pa.

SALESMEN AND BRANCH MANAGERS
everywhere to handle best selling proposition
known. Experience unnecessary. Legitimate
permanent and commands instant attention Big
commissions. Exceptional opportunity W EBryan & Co., Cincinnati

, Ohio.

500 MEN, 20 TO 40 YEARS OLD, WANTED
at once for electric railway motormen and con-
ductors; $60 to $100 a month; no experience nec-
essary; fine opportunity; no strike; write imme-
diately for application blank. Address H. C. F
K. C, care of Popular Electricity.

BE AN ELECTRICAL METERMAN—PAYS
$900 to $1,800 a year. New field. Demand for
competent metermen, created by rapid introduc-
tion of electricity; greater than supply. Our
personal, practical instruction by mail quickly
qualifies you for splendid position as meterman.
Graduates assisted. Write for particulars. Fort
Wayne Correspondence Schools, Dept. 30, Fort
Wayne, Ind,

WANTED
WANTED—MAIL ORDER AND AGENTS'

goods. Smead, Vineland, New Jersey.

HELP WANTED
BIG MONEY WRITING SONGS. SEND FOR

free booklet. Tells how. Conway, 49 Tuscola
St., Detroit, Mich.

YOU ARE WANTED FOR GOVERNMENT
positions, $80.00 month to commence. Annual
vacations. Short hours. No " layoffs. " Common
education sufficient. Over 12,000 appointments
coming. Influence unnecessary. Send postal im-
mediately for free list of positions open, with
description. Franklin Institute, Dept. W 54, Ro-
chester, N. Y.

LIVE, ENERGETIC REPRESENTATIVES
wanted everywhere. Experience not necessary.
Anyone with a little "ginger" can make good.
If you are honestly ambitious to increase your in-
come and not afraid of a little pleasant legitimate
work in your spare time, send 2c stamp for par-
ticulars of our Salary Plan. It's a winner!
Popular Electricity Magazine, Circulation Depart-
ment, 54 W. Lake St., Chicago.

FREE ILLUSTRATED BOOK TELLS ABOUT
over 360,000 protected positions in U. S. service.
More than 40,000 vacancies every year. There
is a big chance here for you, sure and generous
pay, lifetime employment. Easy to get. Just
ask for booklet A50. No obligation. Earl Hop-
kins, Washington, D. C.

BIG MONEY FOR GENTS SELLING THE
O-TAK-A TIRE REMOVER. The only tire re-
mover on the market that will do what is ad-
vertised. Sells for $5.00. Big profit to agents.
Women can remove and replace tires by using the
O-TAK-A. One sale makes four or five more.
Write for proposition. J. W. Grumiaux, Sales
Agent, Le Roy, N. Y.
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HELP WANTED
"
BIG MONEY WRITING SONGS- THOU-

sands of dollars for anyone who can write suc-

cessful words or music. Past experience unnec-

essary. Send us your song poems, with or wit li-

mit music or write for free particulars. Ac-

c%tZl guaranteed if available^ Washington

only place to secure copyright. H. Kirkus Dug-

dale Co., Dept. 13, Washington, P. C.

SALESMEN-SEND YOUR NAME AND
.

AD-

dress to Raymond E. Wood, 903 East Eighth St,

r^.innati Ohio. I am the manufacturer's sales

manage? for tne best household and office electric

?pecX ever invented. Sell for $3.50 and $2 oO.

GCanfee for credit or deposit -quired. Capable

men only need apply. I ^ant only a few men,

ttfwork is permanent, profitable and high-grade.

You will be given territory and expected to pro-

duce business.
" LOCAL REPRESENTATIVE WANTED -
Splendid income assured right man to act as our

representative after learning our business thoi-

ou-hly by mail. Former experience unnecessary

All we require is honesty, ability, ambition and

willingness to learn a lucrative business • No so-

liciting or traveling. This isan exceptional op-

portunity for a man in your section to get into a

big paving business without capital and become

independent for life. Write at once for full par-

ticulars. Address E. R. Marden, President The

National Co-Operative Real Estate Company,

L604 Marden Building. Washington, P. I.

THE NEW~~STATE AUTOMOBILE LAWS
make it impossible for incompetent or untrained

persons to hold a chauffeur 's license and at the

Same time make it possible for properly regis-

tered and licensed chauffeurs to demand higher

wa-es. Don't waste your time and money in

Tmall, new or poorly equipped schools but come

direct to the largest in the business ^GUAR-
ANTEE A MAN HOLDING OUR DIPLOMA

to pass state examination. GREER COLLEGL
OP MOTORING, 1459 Wabash Avenue, Chicago^

III THE ONLY SCHOOL CARRYING THE

ENDORSEMENT OF THE TRADE.

POCKET TRICK FREE
Catalog included, send 6c stamp.

Dept. 17 SWO w - 39tn St. JJewYotk

EVERY BOY HIS OWN TOYMAKER

THIS JOB PAYS
25-$50WeeW:

MAGIC

* -

'o.

YOU CAN BE AN AUTO EXPERT
We teach you the entire subject by ™* ™J««™%JZ£L can't

and assist you to secure good position. .^""^J^eeanto model
be filled. Simple, practical and pewona h nstrnct-on Free a

to each student. First Lesson FBEL w rire w*.

Get started at once. Send postal to

(I7(e Original Automobile School.)

EMPIRE AFTO INSTITUTE, 934 Empire BuUdlngr, «°c
!^

8** r
'
"' "*

OWNERS-We Supply Competent

$500 to $goo *g
MORE MEN WANTED
Write today! Jobs—good jobs open. We

offer to teach you in a few months time— at

a small expense—so that you can start right

out and make $5 to $8 per day or go into business for

yoursdf and make $3,000 to $5,000 a year from the be-

ginning Our school is the oldest, largest and best

IqSpped trade school in the world. Out-free^employ-

ment department takes care of students all the time.

Men Wanted for These Trades

Electricity, Plumbing, Bricklaying

Painting and Decorating, Moving Picture

Operating, Mechanical Drawing

There are unlimited possibilities in every one of

these trades. When you have coveted our course,

you will be in a position to demand from $5 tc
> $8 a day

Start a Business of Your Own
You can be your own boss. Hundreds of our

studentsXve gone into business for themselves.and

are making big money. It's easy ! And our complete

course fits you to handle every detail of a business 01

your own. Very little capital needed.

Free Tools
We" will furnish all

the' tools and mate-
rial you use in taking
our course. You do
not have to buy any
equipment. Every-
thing is furnished
absolutely free by us.

Verv small cost for
tuition and living ex-

penses. Many of our
students earn their
expenses while tak-

ing a course.

We Teach You at

Small Expense—
and in a short time to be an
expert. All you have to do
is to pay a small tuition fee.

Your tools and equipment
of all kinds are furnished

free by the school. Easy
payments if desired. You
can earn your tuition and
all expenses the first month
out of school. Our instruc-

tors are all practical men-
experts in their trades. We
occupy every foot of ourbig

—mm—^—— $150,000 building. You have

4-v, «.;„„i wnrlr to do right in the school. The

L. L. COOKE, Director

COYNE NAT'L TRADE SCHOOL
Dept. 1404,39-51 E. Illinois St, Chicago

"The Oldest Practical Trade School in America"

Send This FREE Infor- +
mation Coupon §** f FREE COUPON

L. L. Cooke, DirectorDon't delay. Let us send ^L
vou our school catalogue ^
'and full particulars of ^^ Coyne National
our remarkable offer. ^T Trade School

aluc^
>OU m + Dept. 1404

a success. ^ ^ _ gj £ ^^ g^ chicag0f m#

Mail thC ^F Gentlemen: Without any obligations

jm^ on me, please send me your school cata-
COUpOIl J& Jogue and full^ particular? of this special

today^
Name.

offer to men — all free.

Address.
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A Complete Course in Applied Electricity

Practical
Applied
Electricity
By DAVID PENN MORETON, B. S. E. E.

Covering every line of electrical work
as taught in the Armour Institute of
Technology, an institution of world
wide fame.

PRACTICAL.

APPLIED

ELECTRICITV

PRACTlCAL APPIAED

ELECTRIGlfY

MORETON

M0RETOH

Practical Applied Electricity is

the outgrowth of actual work
combined with classroom ex-
perience. The author is Associate
Professor of Electrical Engineering at
the Armour Institute of Technology.
Most of the students taking the elec-

trical course attend the evening classes,

being employed at electrical work
through the day. The problems which confront these students are embodied in
this book—one reason for its being so practical and up-to-date. To illustrate this
valuable information, careful detailed drawings have been made under the personal
supervision of the author. In plain words, this book contains the experience of
a large number of ambitious electrical workers, gathered together by a recognized
authority on the subject.

CONTENTS:
The Electrical Circuit and Electrical Terms Explained by

Means of the Water Analogy; Ohm's Law; Series and Di-
vided Circuits; Calculation of the Resistance of Various
Circuits and Conductors; Primary Batteries; Dry and Wet
Cells; Voltage; Internal Resistance and Polarization; How
to Renew; Series and Parallel Connections; Tables of Data
of Commercial Types of Cells; Magnetism; Permanent Mag-
nets; Electromagnets; The Magnetic Circuit and Quantities
Involved; Magnetic Properties of Various Materials; Mag-
netic Calculations; Instruments; Construction of Various
Types of Ammeters, Voltmeters, Wattmeters, Galvonmeters
etc.; Calibration of Instruments; The Dynamo; Funda-
mental Principle; The Magnetic Field; Commutation: Arm-
ature Reaction; Characteristics of the Series, Shunt and
Compound Types of Generators; Motors, Fundamental Prin-
ciple; Various Types and Their Application to Different
Kinds of Work; Motor Speed Control; Variable Speed
Motors; Railway Motors, Elevator Motors, etc.; Storage Bat-

tery; Fundamental Principle; Commercial Types; Applica-
tion'' Care of; Systems of Power Distribution; Two andlhree \Vires; Balancers; Motor Generator Sets, etc.; Prac-
tical Operation of Electrical Machinery; Connections in
Series and Parallel; Motor and Generator Troubles, How toLocate and Remedy Them; Electrical Lighting; Various
lypes of Incandescent and Arc Lamps, Application of
Various Types; Photometry of Lamps; The Nernst Lamp;Moore Tube; Mercury Vapor Lamp; Electrical Wiring- Cal-
culation of Conductors; How to do Exposed Moulding and
Conduit Work; How to Install and Connect Heaters,
*&??' f

Ge
?f.^

tors
:

fixtures, Arc Lamps, etc. ; Wiring
Tables for Different Classes of Work; Alternating Current
Circuit; Comparison of the Direct and Alternating Current
Circuits; Quantities Involved; Series and Divided Circuits*
Measurements of Power; Alternating Current Generators and
Motors; Resuscitation; Numerous Miscellaneous Reference
Tables.

The language is so plain, and the mathematics so simple that no one canfail to understand. Questions and answers
gtven at the end of each chapter, impress upon the mind ofthe reader the more important points to be remembered.

450 PAGES 323 ILLUSTRATIONS T> * d»0 i\t\ Tk «1
BLACK FLEXIBLE LEATHER BINDING triCC $^.00 JrOStpaid

All interested in electricity old or young-artisan or amateur-expert or experimenter-should own this
absolute authority. Money refunded if you are not satisfied,

POPULAR ELECTRICITY BOOK DEPT., 54 W. Lake St., Chicago, III.

For our Mutual Advantage mention Popular Eleetricity when writing to Advertisers.
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FRFE for Six^Mo
* *X*^" My New Magazine

INVESTING for PROFIT
This wonderful magazine is the "^vestor'sBrakt

Pnrtner" and often referred to as the Ll}}ie.

Schoolmasur of the SCIENCE OF INVESTMENT."

Don't invest a dollar anywhere until you at least

read Investing for Profit Magazine

"Every investment he touches; turns into money/- This is i.common

every day expression-no doubt you know a few^ men ;am°"SJ F
u
; ^ial Success .

These men do not follow blind luck-they have mastere the 1™^™Jsfu,, nd
You may watch them conceive and carry out their nnancia E'»

ns
KN0W HOW

you know they are not mentally stronger than you are. But it isthe KJNUW

in conjunction with brains that counts.

The education necessary to transform mind conceptions into visual

realities is the element necessary to bring wealth.to.the dreamer, u J^
and

don't invest a dollar in anything anywhere.

Investing for Profit—A Liberal Financial Education

I claim-and I can prove it beyond the.shadow of^doubt-th^my

magazine has not only made thousands °^°"a^nX j^stments. Until my
them from losing many thousand of do l.„u. «.^^ ^ *

SEfar' SrSSStoS?ULed. sound, .ogica. advice and counsel ,n the

science of investment.

Think this over What are you worth today
J

Howmuchjo you

get on the sub ect of investing for profit? Just sosure^ a^m
accornp iish

Why I make this Free Offer

It is the ambition of my life to **g***g^£*&?$£
people for the first time in they lives comprehensive i

masses-the
vestment-the knowledge ^J^^^tSS^Sli investment-placingS£^££^^£^^ you can easily understand.

ThVlh man KNOWS the science of investment-the poor

man unwhtlngly permits himself to lack this knowledge

This ?sTe mSsIon of my magazine-it is free to you for six

monthl L'r the asking. L requestingN-PJ^
-obligate yourself in no way. I am glad to send it to you

for netrly everyone subscribes at the full $1.00 price alter

reading it free for six months.

The number of free six months' subscriptions is

limited.

Investing

forProfit

*sto$

forl^M

Maflthisnow

Sign and mail this coupon at once

H. L BARBER : Publisher : CHICAGO

ror om Mutuat **-~ -,,,, Poputae ****. *-— <° Adversers.

H. L. BARBER, Publisher,

20 K.Jackson Blvd., Chicago:

Please send me FREE for six months I»r«tfaiff

Jor Profit and enter my name on your list tor

Free Financial Advice.
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A Conservative Investment
Tax Exempt in Illinois

Paying 7% Dividends

astonishingly rapid growth and its present sLegic2 Notwithstanding its

domg only a fraetion of the business'that it will do ta "thetar futoe
PMy ' S " ^

The Commonwealth Edison Comnanv i« at r.^*^-,. i
•

electricity for lighting and power inaSy hattv'e s^s,Stilef
the Company's Central Station.

6

Yet gta™ticTs S theTeUH W^ "^ «»™ to
wealth Edison Company it forms onlv ™« 1 a tV 4 x , ?

business of the Common-
is wholesale. It Tupphes e ectr cUv to T," n •?

,t%*°* al l

?
uslne". two-thirds of which

and its service to smaller Cen r ,?V,r
1250 ™ llf of street and elevated railway track

the south and 35 mtoto U^tlt'TckLTo "*" '° ^ n°rth
' " """ t0

A very considerable portion of the Company's wholesale business

US, III ml relin to tht to™, t n..,lv M wk L T".' I""'"'
pri" "' "»«"

before.
ck 1S now a more ""irable investment than ever

Commonwealth Edison stoek is listed on the Chicago Stock ExchangeWe recommend this stock as an investment of exceptionally high char-acter paying 7% dividends, and as being exempt from taxation under
nois laws. Full information will be gladly supplied in answer to all inquiries.

Russell, Brewster & C
Members : j

New York Stock Exchange
I Chicago Stock ExchangeExchange

ompany
116 W. Adams Street

Chicago, 111.

For our Mutual Advantage mention Popular Electrieity when writing to Advertisers.
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Every Westinghouse Electric

Iron will make good—or you

get another without cost, delay

or question

!

BUY a Westinghouse Electric Iron

—

no

better electric iron made—and you

are insured against any accident to the iron

of whatever nature.
If we did not know that our iron is the best possible to make, and

that it will make good, we could not afford this unqualified guarantee.

No fads or foolishness about the Westinghouse Iron. The heat is

where you want it all the time It has the good, old-fashioned natural

ironing surface. No nickel plating on the face to hide imperfections and

eventually chip off. It is the iron good laundresses recommend.

We want your name if you have electricity in your home. We
want to tell you all the good points of the Westinghouse Iron and ten

you how we protect each purchaser of the iron. Write n Westing-

house Household Dept. F, East Pittsburgh, Pa."

Westinghouse Electric & Manufacturing Company
Pittsburgh

m , •%«? -ac a • „ r;*:~ Representatives All Over the World
Sales Offices in 45 American Cities w*'

k

For our Mutual Advantage mention Topular Electricity when writing to Advertisers.
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LONG
DISTAHCE

TELEPHONE The Pony Express
A Pioneer of the Bell System

FIFTY years ago the Pony Express
became the most efficient messenger

service ever known.

Pony riders carried messages from
Missouri to California, nearly two thou-
sand miles across mountains and des-
erts, through blizzards and sand storms,
constantly in danger of attack by
hostile Indians.

Fresh horses were supplied at short
intervals, and the messages, relayed
from rider to rider, were delivered in

the record-breaking time of seven and
one-half days.

Railroad and telegraph took the place

of the Pony Express, carrying messages
across this western territory. Today
the telephone lines of the Bell System
have done more, for they have bound
together ranch and mine and camp and
village.

This network of telephone lines,

following the trails of the Indians, con-
nects with the telegraph to carry mes-
sages throughout the world.

By means of Universal Bell Service
the most remote settler is no longer
isolated, but has become a constantly
informed citizen of the American Com-
monwealth.

American Telephone and Telegraph Company
And Associated Companies

One Policy One System Universal Service

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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A Book of Valuable Ideas
for Beautifying the Home

WE will send you free of charge

our book "The Proper

Treatment for Floors,

Woodwork and Furniture," two

sample bottles of Johnson's Wood
Dye and a sample of Johnson's Pre-

pared Wax.
This text book of 50 pages is very

attractive—80 illustrations—44 of them

in color.

The results of our expensive experi-

ments are given therein.

There is absolutely no similarity between

Johnson's Wood Dye
n

and the ordinary "stain." Water "stains^

raise the grain of the wood. Oil stains

do not sink below the surface of the wood

or bring out the beauty of the grain. Var-

nish "stains" are not stains at all; they

are merely surface coatings which produce

a cheap, shiny, painty finish. Johnson's

Wood Dye is a dye. It penetrates the

wood; does not raise the grain; retains

the high lights and brings out the beauty

Johnson's Prepared Wax
will not scratch or mar. It should be applied with a cloth; dries instantly #^N&

—rubbing with a dry cloth gives a velvety protecting finish of great ,* *..'

beauty. It can be used successfully over all finishes. <rJ>.^
We want you to try Johnson's Wood Dye and Prepared Wax Ô ,^o*"*

at our expense. Fill out the attached coupon being careful ,°
d>%%

to specify the shades of dye wanted. We will mail yoa^£&«£* ..-"'

For artistic coloring
of all woods In the
following shades:

No. 11^ Light Oak
No. 123 Dark Oak
No. 125 Mission Oak
No. liO Early English
No. 110 Bog uak
No. 128 Light Mahogany
No. 129 Dark Mahogany
No. 130 Weathered Oak
No. 131 Brown Weathered Oak
No. 132 Green Weathered Oak
No. 121 Moss Green
No. 188 Forest Green
No. 17S Flemish Oak-

No. 178 Brown Flemish Oak
No. 120 Fumed Oai;

of the wood.

the booklet and samples promptly. Do not pass this page^ V^
until you have mailed the coupon.

*^>y
"v- -*•

S. Cm Johnson & Son
Racine, Wis*

"The Wood Finishing Authorities" S-M* ^' A'

^v *F

For our Mutual Advantage mention Popular Electricity ^hen writing to Advertisers.
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Safety,

Comfort and

Cleanliness

are items of first importance in every home. Now that electric light

has been placed within the reach of everybody you cannot afford to

run the risks incident to the use of matches, kerosene, and gas. Elec-

tric light is absolutely the safest method of illumination: break a bulb

and the light is instantaneously extinguished. A child can turn the

lights on as safely and successfully as the grown-ups.

The convenience of electric lighting with
*

National Mazda Lamps
adds to the charm of the home. These lamps give a soft, clear light

and lend themselves most readily to artistic treatment in any deco-

rative arrangement.

Ask your electrical dealer about them. They are sold through

the concerns listed on the opposite page.

A copy of our booklet, "The Home Beautiful and Healthful,"

will be sent to you if you will inquire for it of the

Department of Publicity, 1818 East 45th St., Cleveland, Ohio.

Jfatumal Elwtrtr IGamp AfiHoriatum

CLEVELAND
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National Mazda Lamps
are mechanically strong.

The improved construc-

tion of their light giving

wires—-the new drawn-

wire continuous filament

—enables them to with-

stand the severest service

conditions. In some cases

they have even resisted

a certain amount of ac-

tual abuse.

have made electric light

the cheapest way to light

your home or place of

business because they

give you triple the light

for the same amount of

current consumed in the

old style and now obso-

lete electric lamp.

National Sleririr IGamp Aaaottatiott

CLEVELAND

MEMBERS
The Banner Electric Co.

Youngstown, Ohio.

The Brilliant Electric Co.

401 Electric Bldg., Cleveland, Ohio.

The Bryan-Marsh Company,

521 Mill Street, Central Falls, R. I.

The Bryan-Marsh Company,

431 S. Dearborn Street, Chicago, 111.

The Buckeye Electric Co.,

714 Brotherhood of Locomotive Engi-

neers Bldg., Cleveland, Ohio.

The Buckeye Electric Co.,

Apartado Postal No. 746, Mexico City,

Mexico.

The Colonial Electric Co.,

Warren, Ohio.

The Columbia Inc. Lamp Co.,

Equitable Bldg., 6th and Locust Streets,

St. Louis, Mo.

Federal Miniature Lamp Co.,

812 Hippodrome Bldg., Cleveland, Ohio.

The Fostoria Inc. Lamp Co.,

Fostoria, Ohio.

The General Inc. Lamp Co.,

214-225 Electric Bldg., Cleveland, O.

Monarch Inc. Lamp Company,
900 Wabash Avenue, Chicago, 111.

New York & Ohio Company,

Warren, Ohio.

The Shelby Electric Co.,

Shelby, Ohio.

The Standard Elec'I Mfg. Co.,

Warren, Ohio.

The Sterling Elec'I Mfg. Co.,

Warren, Ohio.

The Sunbeam Inc. Lamp Co.,

5 00 S. Clinton Street, Chicago, 111.

The Sunbeam Inc. Lamp Co.,

463 West Street, New York City.

The Warren Electric & Specialty Co.,

Warren, Ohio.
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CADILLAC
TRACT FARMERS
Become Independent for Life

12,000 'Acres of Cut-Over Timber Lands in The

Cadillac Tract, Michigan, splendidly suitable for

fine orchards or general farming, at '$15 to $25 per acre, in large or

small tracts, on easy terms to suit every buyer. Home Market, Good

Schools, Good Roads, Good Churches, Already Established. Make your

Reservations today. Michigan Lands Are Increasing by Leaps and

Bounds.

THE CADILLAC TRACT
The Cadillac Tract comprises

15,000 acres of cut-over timber
lands, including many highly
cultivated farms located in the

very heart of Michigan's fruit

belt. Many farmers have be-
come independent for life from
the products of the soil in this

vicinity. Any man with aver-
age intelligence can become in-

dependent for life growing fruits

or agricultural products on The
Cadillac Tract. Apples, pears,
plums, cherries and small fruit

average from $100 to $500 per
acre.

Wheat, corn. oats, rye, bar-
ley and vegetables average from
$20 to $100 per acre.

The Cadillac Tract is located
within one to five miles of the
city limits of Cadillac, Michigan,
a city of 10,000 people. Settlers
have the advantage of a home
market, good schools in which to
educate their children, and nearly
all religious denominations are
represented extending a welcome
hand to new comers. It is only
a few hours ride from Chicago,
Grand Rapids, Milwaukee and
Detroit.

PROFIT BY OTHERS'
MISTAKES

Don't be foolish like so

many "back to the soil" en-

thusiasts who have purchased

land so far away from civil-

ization that there has been
no profit in marketing their

crop no matter how great the

yield. Farms remote from
market are dear at any price.

Thousands of tons of hay
worth $12 to $15 per ton in

Chicago goes to waste every
year in many western states

on account of freight rates
and other unnecessary ex-
penses. This is also true of

many other agricultural prod-
ucts, grown in remote sec-
tions where the railroads and
commission men get all the
profits. Farmers in The Cadil-

lac Tract have a home market
where they avoid freight
charges and receive a maxi-
mum price for their products.
If they prefer they can ship
to Chicago by rail or boat at
a minimum of cost.

MY IRONCLAD GUARAN-
TEE CONTRACT

I own and control every acre
of land offered for sale in The
Cadillac Tract, comprising 12,-
000 acres. Every customer who
makes a payment on a large or
small tract has one year's time
to inspect the land. If, after a
thorough investigation, the land
1 reserve for him does not suit,

I will gladly return the money.
I only operate in a proven ter-
ritory and have spent a dozen
vears of my life locating hun-
dreds of satisfied homeseekers
on land that has produced re-

sults.

Waterloo, la., June 30, 1910.

MR. SAMUEL S. THORPE:
Dear Sir:—As one of the many

parties from this city that have
purchased land from you under
your option plan, I take pleas-

ure in advising you that I have
just returned from the trip of

inspection and found same to be
thoroughly satisfactory in every
detail. I appreciate the courtesy
shown me by your Cadillac

office and do not hesitate to

recommend your proposition to

my friends. Assuring you of my
hearty co-operation at all times,

beg to remain, your friend,
ARCHIE WHEELER.

Send $10 NOW and buy 40 acres of well-located land possessing: productive soil. You can pay the bal-

ance at the rate of $5 per month; this is less than 17c a day. Take advantage of the increase in land

values. Many predict Michigan land will double in value within one year.

3, 1627 First National BankS. THORPE, Dept
Building, Chicago

Please send at once complete information free, to
ving exact location and you
This with no obligation on my .

part to buy.

Name

Igether with plat showing exact location and your
guaranteed contract.

I Street or R. F. D. No

City State.

Map, Complete. Information and Handsomely
Illustrated Booklet FREE

' Samuel S. Thorpe

I

OWNER OF THE CADILLAC TRACT
HOME OFFICE, Cadillac, Michigan

CHICAGO OFFICES
1627 First National Bank Building

Address all correspondence to the Chicago office

For our Mutual Advantage mention Fopular Electricity when writing to Advertisers.
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No. K-l—Silver plated
in Genuine Black
Leather Case, $3.50

No. K-3-Gold plated
in Genuine English
Pigskin Case, $5. 00

Quality that

Proves Itself

in Every Shave
There's double measure of quality in every

Keen Kutter Junior Safety Razor—first,

quality of material, workmanship^ finish.

Then quality of performance. This better

safety razor shaves smoothly, quickly,

perfectly, because the blade slants right for

the right diagonal cutting stroke. The

head hangs at the correct angle that puts

guessing and experiment out of the run-

ning. The blades of a •

mttn
Junior

Safety Razor
are thick enough for cutting force—thin enough for the

right cutting edge—not metal wafers ; but real blades.

Buy one and you'll buy satisfaction with it, or your dealer

returns your money. All tools, cutlery and razors bearing

the Keen Kutter trade mark carry this agreement with it,

and a square deal.

"The Recollection of Quality Remains^
Long After the Price is Forgotten.

Trade Mark Registered. —E. C, SIMMONS.

If not at your dealer's, write us.

SIMMONS HARDWARE COMPANY, Inc.

St. Louis and New York, U. S. A.

No.
KJION

Keen Kutter

Junior

with 7 Blades

and Case,

Price $1.00

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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L

Teleph Men
Here Are the Latest Books in the Field. Written by

Recognized Authorities
If you're ambitious to learn and advance yourself to a better position von ne«>H

now
e

em p |o
S

yed° '"'* P° S'ed
" ^ ' ateSt Te 'eph°ne "W^SyttV methods

While there are many opportunities for advancement in the telephone field it is

to the front°
™ W°rk by Combinin S book study with practice that goesRapidly

to gj^Mlft l°e%$.^ f
° be

' ^ ln touCh with the ™» ^ are

Telephony
By SAMUEL G. McMEEN and KEMPSTER B. MILLER
4.1,

"Telephony" is a brand new work, just off the press It srivesthe theory and practice of all phases of Telephone Engineering
Terns ^l^t^t^T 1? 11 t0 r^ent ^evelopments

P
in lutomatic Sys:

authoritative fhlfTt Jin
ET?$hl

c
£?d ,

easy to understand, and so

telephone man knowledge of the experienced

nf^t.i^L1116 installation, operation and maintenance of all types
mertsof m an^fte

a
m

?' discusses without prejudice the respectivemerits of manual ana automatic exchanges, and gives special atten-
oTo o

he Va
i
i0

i

US "Troubles" ^at are met it!Tactual operation
948 Pages—7 by 10 inches Price $4.00, Postpaid

Telephonology
By H. R. VAN DEVENTER
An up-to-the-minute book for ev-

eryone in the telephone business. *It
has nothing to do with history. Cov-
ers every detail of equipment and
tells "how to do things." Is full of
sound matter to solve problems and
save trouble. It appeals alike to the
workman, the specialist and the en-
gineer. Contains everything that is
new—wireless, combined telephone
and telegraph, automatic, etc. Es-
pecially strong on testing, locating
troubles and repairing.

600 Pages, 7x10—682 Illustra-
tions. Price $4.00, Postpaid.

CONTENTS
I.—First Principles, Talk-

ing Equipment. II.—Sig-
naling Equipment. III.—
Commercial Talking Equip-
ment. IV.—Magne'to In-
struments and Circuits.
V.—'Magneto Switchboards.
VI.—Selective and Lock-
out Systems. VII.—Bat-
teries. VIII.—Testing Tele-
phone Parts. IX. — Test-
ing Equipment and Faulty
Location. X. — Measuring
Instruments and Their
Uses. XI.—Common Bat-
tery Equipment. XII.—

•

Harmonic Party Line Sys-
tems. XIII. — Line and
Cable Construction. XIV.—The Automatic System.
XV. — Composite Systems.
XVI.—Wireless Telephony.

Modern American Telephony
By ARTHUR BESSEY SMITH

th^uS? th^ ImftTd^ate^d ^nala.
L™ ^

790 Pages—5 by 7 inches prJce $2.00, Postpaid

We guarantee these books to be just as represented.
Money refunded if you are not satisfied.

POPULAR ELECTRICITY BOOK DEPARTMENT
54 WEST LAKE STREET,

U *
^h?CA^O, ILLINOIS
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YOU Can Rise to a
Position of Power

To hold a position of power you need to know more about your particular business than

the men who work beside you.

The secret of power and success is to know everything about something.

Right along these lines the International Correspondence Schools tram men for Positions

°Unlike any other method of special training, you do not have to wait until you graduate

before you can advance. Your rise in position #****
comes step by step as you gain in knowledge and

qualify for more and more responsible work.

By the I. C. S. method you do not have to

read through volumes to pick out the essential

facts. Everything is given to you in a concise

manner—no more, no less than you need to become

an authority in your chosen line of work.

If you can read and write, the I. C. S. can help

you to succeed in your chosen occupation. To be

convinced of this, just mark and mail the coupon

and you will receive detailed information as to just

how you can become qualified to hold a high

position.

Marking the coupon involves no obligation on
Sf ^^ Nq

your part.

Send the Coupon NOW

International Correspondence Schools

Box 1 102, Scranton, Pa.

Please explain, without further obligation on my part, how I

can qualify for a larger salary and advancement to the posi-

tion, trade, or profession before which I have marked X.

Name

! City.

Electrical Engineering
Electric Lighting
Electric Railways
Electrician
Electric Car Running
Dynamo Foreman
Wireman
Mining Engineer
Telephone Expert
Surveyor
Civil Engineer
Automobile Running
Agriculture

Mechanical Engineer
Mechanical Draftsman
R. R. Constructing
Concrete Construction
Architect
Contracting & Building
Architectural Draftsman
Plumbing & Heating
Chemist
Bookkeeper
Advertising Man
Civil Service Exams.
Salesmanship

^State.

* Present Occupation

For our Mutual Advantage mention Popular Electricity when writing; to Advertisers.
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All for One Dollar
i eue»i»e ,U»»»»*

«»"*""2

By H. GERNSBACK
SECOND EDITION

The Four Best Handbooks on Wireless

fr*ab.9***| J™?* f4"Pag
,

C E
„

Iectrical Dictionary
iuii. Gernsback 1 he information contained in these books will enable anyone to

construct the most approved Wireless Telegraph and Telephone
Apparatus and show you how to operate it with the most efficiency.
L.ook over the contents below and send us a Dollar Bill today.

THE WIRELESS TELEPHONE
80 Pages By H. GERNSBACH 57 Illustrations

Written for the student and experimenter and those engaged inresearch work in Wireless Telephony. Describes all the Resentsystems and inventions, also contains complete direction? fSjconstructing a simple wireless Telephone.
unctions Ior

HOW TO MAKE WIRELESS INSTRUMENTS
74 Pages 75 IllustrationsA Treatise by 20 wireless experts for the experimenter and ama-teur containing complete directions for making a "Two Milewireless Set,'' also numerous approved Wireless apparatus forboth high and low power sets.

CONTENTS OF CHAPTERS
How to Make the Simplest and Most Efficient Wave DetectorsA Silicon Detector—An Electrolytic Detector—A Tantalum De-tector—Carborundum Detector—How to Make a Wireless With-
out an Aerial—How to Make a Bare Point Electrolytic Detector~~A Potentiometer—A Tuning Coil—A Loose Coupler—SelectiveInner with Weeding Out Circuit—An Iron Pipe Aerial—How toSuspend and Insulate Aerials—How to Make a Spark Gap Muf-
fler—Transmitting Helix—Simple Antenna Switch—A Completelwo-Mile Wireless Station—A Small Transformer—Coil Vibrator
Attachment—A 1000 Ohm Relay—An Electrical Resonance Ap-
paratus—A Talking Condenser—A New Interrupter and Detector
Combined, Etc.

WIRELESS HOOK-UPS
96 Pages By G. E. RUDOLPH 160 Hook-Ups

No matter what instruments you have, you will find a perfect
hook-up, that works in this book. Directions are also given
wherever necessary. It will enable you to get better results from
your apparatus and to cover much greater ranges. If you want
to get the most efficiency from your station you need this book.

CONSTRUCTION OF INDUCTION COILS
- AND TRANSFORMERS

94 Pages By H. W. SECOR 72 Illustrations
Describes fully the design and construction of various sized
Induction Coils and Transformers.

AMONG THE CHAPTERS ARE:
The Induction Coil, Its History, and Theory—Secondary Coils
Impregnation—Rating Spark Coils—Increasing Efficiency of
Spark Coils—Interrupters—An Efficient Vibrator—An Indepen-
dent Vibrator—Adjustable Impedance Coil—A Tesla Coil—Air
Insulated Tesla Coils—Experimenting with the Tesla Coil—High
Tension Transformer—A 2 50 Watt Closed Core Transformer—
How to Build Closed Core Transformers, % to 3 K. W. Capacity—How to Find the Capacity of a Condenser. Also practical
tables used in constructing Spark Coils and Transformers. Data
on Condenser Construction, Iron Core Dimensions, Sparking Dis-
tances and Wire Values* Etc.

HANDY ELECTRICAL DICTIONARY
Contains definitions of 4800 words, terms and phrases used in
the electrical profession, also various circuits and wiring
diagrams. Just fits the vest pocket, where it is always ready to
assist you in solving any perplexing problem that may come up.

Popular ElectricityBook Department
54 West Lake Street Chicago, Illinois

For ©ur Mutual Advantage mention Popular Electricity when writing to Advertisers.
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ELECTRICAL .DING UWERTISER'S r KWEEMRSj

ENGINEER ^DES i^^ j

MAN'S ^ j

DROOK -HANDBOOK afiWOBOOK

MECHANICS ^EERS ! TRADES

HANDBOOK HANDBOOK j
HANDBOOK

©BOOK

mmwm
AND
RiMJi

ttANDBOOK

*iNERS

-:.-:

v.-ss

$1.25 Handbooks for 50c.
No books in existence contain in so small space»^J*£^*£j£g^ pJacSal

fessions of which they treat as do these Ha^book^ Theyare httle g^ Y
These^^

knowledge giving data and information th*M!^ *£™
of the International Correspondence

have been prepared by the weU-known textbook wntexs ot

^ treatises on &pp d

Schools whose textbooks are recognized the world °^r as tne m y ^ ^ ^
sciences ever published. These Handbooks are ^^^P^^n They are an indispensable

most powerful force in the world for the promotion of ambitious men. y ^ & h
.

gh_

a special price for each Handbook of 50 cents.

Mechanics' .Tables; formulas;
measurements;

belting; mechanical powers; hydro-

mechanics; strength of materials;

shafting; boiler design; care ot boil-

ers' power of boilers; chimneys;

exhaust heating; machine design;

machine tools; slide valve; pulleys,

cylinders and steam chests; pistons;

gearing; transit surveying; triangu-

lation; curves; radii and deflections,

earth work; track work; electricity,

etc.

Advertiser's-Howtopianand

tisement; type and type measure-

ments; points on printing style,

display; preparation of manu-

script" proof reading; engraving

and printing methods; electrotypes;

matrices; advertisement illustra-

tions; magazines; newspapers; retail,

department-store, general, trade-

paper, and mail-order advertising

trade marks; circulars; advertising

agencies; etc.

Electrical Engineer's- Building Trades-^
' -•-- structures; strength of materials;

Mechanics; electricity; ,

electrical

units; symbols and quantities; phys-

ical and electrical properties or.

metals and alloys; wire gauges; mag-

netism; dynamos and motors; elec-

tric batteries; alternating current

apparatus; alternators ; transform-

ers; wattmeters; electric transmis-

sion; electric lamps; wiring; electric

heating and welding; electromag-

nets; controllers; car wiring; etc.

structures, ou^6"" «" *" —

;

properties of sections; strength ot

rivets and pins; materials of con-

struction; footings and foundations;

masonry construction; woods used

in building; qualities of timbers;

joinery framing; estimating; ele-

ments of architectural design; drain-

age systems; plumbing fixtures;

plumbers' tables; heating and ven-

tilation; gas and gas-fitting; etc.

Business Man's—**W?i Bookkeeper's—ggfiSS]
business forms; card systems;

of extension; weight andmeasures ui ^^— --, --- .__
capacity; time; value of foreign

coins; duties on imports; bookkeep-

ing; stenography; correspondence;

postal information; financial terms;

money and the money market;

brokers and brokerage; patents;

copyright and trade marks; corpor-

ations; business law; publicity; etc.

— A. \_* A AAA M- A «, — 1

tables; money; percentage; interest;

equation of accounts; money and
the money market; business law;

financial terms; banks and_ bank-
ing; postal information; distances

and time between various places;

bookkeeping; business forms; card
systems; modern office methods;
cost accounting; bank bookkeeping;
clearing house methods; etc.

Stenographer's & Cor-

respondent's-^^ -

ners; shorthand speed; letters

of application; punctuation;

correct and faulty diction;

business correspondence; type-

writing; abbreviations; ad-

dressing; mailing; rates ot

postage; duplicating work; etc.

Telephone and Tele-

arar<h Useful tables;
grapii mechanics; elec-

tricity; magnetism; primary

batteries; storage batteries,

electrical measurements; tele-

phony; tests with magneto-

generator and bell; telegraphy,

Morse telegraph systems; mul-

tiplex telegraphy; etc.

Plumbers and Fitters'

Arithmetic; involution and

evolution; powers, roots, and
reciprocals; circles; decimals;

geometrical drawing; weights

and measures; formulas; men-
suration; mechanics; hydro-

mechanics; building construc-

tion; heating and ventilation;

gas-fitting; plumbing; etc.

Mariners' Logarithms;
lYldiliicia trigonometry;

navigation; terrestrial naviga-

tion; celestial navigation; or-

ganization of a man of war;

naval ordnance; explosives;

torpedoes; shipbuilding; speed,

tonnage, and fuel consumption;

ropes; wind and weather;

signals; nautical memoranda;
etc.

International Textbook Co.
Box 1102, SCRANTON, PA.

I enclose $ Ior which please send me
the books BEFORE which I have marked X.

Mechanics' Handbook —Advertiser's Handbook

Elect. Eng. Handbook —Business Handbook

Bldg. Trades Handbook —Bookk'per's Handbook

_Plum. & Fit. Handbook —Sten. & Corr, Handbook

Tel. & Tel. Handbook —Mariners' Handbook

Name.

St. andN.o..

City. _State_'«
For our Mutual Advantage mention Popular Electricity when writing to Advertisers,
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PORTABLE STOVE
COMBINED COOKING AND HEATING
The Portable Stove will boil, bake, fry, roast—cook any-thing. Ideal for quick meals, washing, ironing, hot watercanning fruit, camping, Summer or wfiterstote. Oil auto^matically turned into gas furn- '"
ishes a steady, intense heat,
passed into radiator and distrib-
uted throughout the room; or
condensed under cooking vessels
the heat is absorbed by articles
being cooked. Heat
under control. Not
Dangerous Like Gas-
olene. No valves, no
wicks — nothing to
clog, close up or get
out of order. Heats
rooms—slow fire or
fast fire. No flues
or chimneys. Light trap -n\k
—pick it up, set it AUTOMATIC FEED^T
anywhere. Many Thousands of the Portable Oil Gas Stovessent to families in all parts of the world. Men and womenenthusiastic over its comfort, convenience and economy!

^o" n^Tal » 1! R
p
S

v
S £Y J'1* ^-so convenient andeconomical, Kev. P. V. Hawkins, Ohio. "It is cleanconvenient no trouble, burns steadily; perfect baking ' ;

Henry Schilling 111. "For Baking it has no equal," V EBostwick, O ''Bakes pies, cakes, bread; never saw nicerbaking done," Mrs. 0. Thompson, 0. "Never cooked mealsso quick and easy," James Newark, Mich. "Baked? cooked
m
a^edw.ironeT

d-can do anything my range does "MrsM
-
E

- king, Ky. "Cooked for a family Sf 6 for 5 davs

HV q
TrPv

tS
T°/

0i
!.

;wth7/re Sreat time
y
and fuel saverlf"

;; V y '
la

- Heated a room when the temperature

in? Ind
deg"W^beSW "«>^it? one radiator/' wT bS

•ofm » T /Ti the nf,at0i:i SOOa warms UP our diningloom, J. F. Lisson, Calif. "We are usins? it to hpnt ™%
office McPherson Co,, R. I. "Only'uSl half gallon of

wi Ont
We cooking, baking and ironing." EN. Hel-

<5„SM
*0JJ

,
D0 WITHOUT the Portable Oil Gas Stove?

fuel bms
' Ce?Si ^Z^,.anoyance, expense, drudgery,ruei DUls. Get rid of kindling, coal, wood, dirt, ashes-

all the nuisance. ALWAYS READY FOR USE. Practicalinvention. Simple, durable. Lasts for years
"ac«cai

PRICE IS
LOW

$3.25 and up;
any number
of burners.
Give it a
trial. Notsold in
stores. Send
no money.
Write today
for full de-
scription.AGENTS MAKE MONEY Quick Easy

Sure. Show Stove MAKING GAS—
people stop, look, excited—want it—buy. B. L Huested
Mich. "Was out one day, sold 11 stoves." W. E. Baird'
S. C. "You have the best stove on market; sold' 9 in 2
hours. I do not fear competition." (first ordered 1 200
since). Chas. P. Schroeder, Conn., bought 40 stoves one
or
?F-.^ Head & Frazer

> Tex., write: "Sell like hot cakes;
sold 50 stoves in our town." J. W. Hunter, Ala secured1—tested it—ordered 100 since. J. G. R. Gauthreaux La
ordered 1 ; 155 since. So they go. These men make money!You have the same chance. You should make from $10 to
$15 a day. Write for our selling plan. Do it todav Send
no money.
The World Mfg. Co. 1238 World Bldg., Cincinnati, Ohio

Any number of burners wanted

S*\

^

"r°o
w
GET BETTER LIGHT

From KEROSENE (Coal Oil)
Recent test by Prof. Rogers, Lewis Institute, Chicago on
leading oil-burning lamps show the Aladdin Mantle Lamp
Is the most economical and gives over twice

—
as much light as the Rayoand other lamps
tested. It is odorless, safe, clean, noiseless.
Better light than gas or electric. Fully guar-
anteed. Our burners fit your old lamps.
Ask for Catalogue M and learn how to get

ONE LAMP or BURNER FREE
AGENTS: Ball sold over 1000 on money
back guarantee; not one returned. Bruner
sold $800 In 15 days. Ask for liberal agency
proposition. Sample lamp furnished.
HAHTLB LAMP COMPANY, 202 Aladdin Building, Chicago

/""N

The Four
Prize

Winners
Result of the Contest in Ad-
vertisement Writing for Pop-
ular Electricity Magazine

We wished to ascertain what
experts in the advertising field

think are the strong points in

Popular Electricity Magazine.

A contest was instituted with
cash prizes of $100, $50, $25 and
$25 to be awarded to best four
advertisements soliciting sub-
scriptions to the Magazine.
242 advertisements were sub-
mitted.^

These advertisements were
passed upon by three officers of
the Chicago Advertising Associ-
ation and the result of their
decision is reproduced on the
opposite page.

The four prize winning ad-
vertisements will be repro-
duced, just as they were sent
to us, in the May, June, July
and August issues.

Popular Electricity
Magazine

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.



POPULAR ELECTRICITYjjo^
39

THE CHICAGO ADVERTISING ASSOCIATION

75 WEST MONROE STREET, CHICAGO

TELEPHONE CENTRAL 5722

l&trch

Fifth,
Hine teen-twelve

•

Popular Electricity Publishing Co.,

54 west Lake Street,

Chicago

,

Gentlemen:-

Your coanlttee appointed to. examine and
l
award prizes

££, Zr*s of your Prize Contest forJhe heet

^ertieemente eolicltlne^rlp^to Poplar

Electricity Magazine, desire to report a

242 Pieces of advertising copy were received, all

ofw^chVre eeparatelya^ carefullyxanlned

m *\„a \n the matter submitted a great aeai 01

^rit ana *fsection of the prize 'i™"£8

not an^aey matter but, after careful considera-

tion, we have made the following awards:

Xet Prize to L. C. Covell of Orand^ds.

2^ pri ze to W. J. Smythe of cedarjfcplds.

3rd prize to C. D. Wheeler of Ft. Wayne,
*° >"'"

Indiana.

4th Prize -to Horace Barrington of
K
^°*'

Bespectfully sutaltted.

-gflfa

V&U^c&usSt,

/'Xi/ZCcC 6L«^*-

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Build Your Own Wireless Outfit

WIRELESS TELEGRAPH
CONSTRUCTION

By ALFRED P. MORGAN

SHOWS you how to construct various outfits capable of receiving
from 100 to 1500 miles and of transmitting 3 to 100 miles giv-
ing in minute detail full directions for the construction of'each

part. Its thoroughness is a feature not often shown in such books
This together with its splendid treatise of wireless along constructive lines make
it the ideal manual for an amateur. History and all obsolete forms of apparatushave been omitted, so that the information contained is thoroughly up-to-date.

200 Pages Price $1.50 Postpaid 153 Illustrations

WIRING DIAGRAM
FIG. 15—SHOWING THE COMPLETED RECEIVING SET

Numerous Hook-Ups are illustrated to enable you to obtain the best resultsrrom the instruments described.

CONTENTS OF CHAPTERS
I-Introduction II—The Apparatus. Ill-Aerials and Earth Connections.IV—Induction Coils. V—Interrupters. VI—Transformers. VII—Oscillation
Condensers and Leyden Jars. VHI-Spark Gaps or Oscillators. IX-Transmit-
ting Helixes. X-Keys. XI-Aerial Switches and Anchor Gaps. XII-HotW ire Ammeter. XHI-Oscillation Detectors. XIV—Tuning Coils and Trans-
formers. XV-Receiving Condensers. XVI—Telephone Receivers and Head
.Bands. XVII—Operation.

Popular Electricity Book Department, Chicago, Illinois

J
For our Mutual Advantage mention Popular Eleetrieity when writing to Advertisers.
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SEND TODAY FOR OUR BOOKLET IT TELLS YOU
HOW TO SECURE YOUR

Magazine Subscriptions
and

Books for Library SlipsJ
T
=>€«"?g^a

HOUSANDS of people are saving Library Slips and getting

their magazine subscriptions and their books by using them

instead of cash. There is no question about the value of

magazine subscriptions and books. You know you are get-

ting real value for which you would have to pay money to

duplicate.

You do not have to save $100 worth or more in Library Slips to secure magazine sub-

scriptions and books. A few dollars' worth will secure them for you. Furthermore, Library

Slips are accepted in part payment for magazine subscriptions and books. It you have

some Library Slips for part payment, you can add 25c or 50c if you wish to and secure

a subscription to a $1.50 magazine.

Get Your Magazine Subscriptions and Books by Saving the

Library Slips From These Articles

Alabastine, The Sanitary Wall
Coating

Banner Lye (Disinfectant)

Banner Dry Ammonia
Boraxo (Perfumed Borax Bath
Powder)

Calumet Baking Powder Best
by Test"

Dunham's Original Shred Cocoa=
nut

Heide's Licorice Pastilles

Heide's Mint and Ass't Jujubes

Le Page's Glue (Awarded Six-

teen Medals)
Le Page's Mucilage and Photo=
Paste

Lowney's Cocoa
Lowney's Premium (Baking)
Chocolate

Lowney's Nut Milk (Eating)
Chocolate

Minute Tapioca (Always Ready
For Use)

Pompeian Massage Cream

Pabst Extract — The "Best'
Tonic

Shaker Salt—Always Dry
Sozodont Tooth Powder
Sozodont Tooth Paste
Sozodont Liquid For the Teeth
Swans Down Cake Flour (For
Fancy Cake Baking)

Twenty Mule Team Borax
Three in One Qil(100 Household
uses)

Wilson's Dress Hooks (Better
than Hooks and Eyes)

How to Secure the Books and Magazine Subscriptions

Send the attached coupon for free catalog and de-

scriptive booklet, which will be mailed you at once.

It gives the names of all the standard magazines, the

titles of over 1,000 books and pieces of music. It

, tells you how to save Library Slips.

It will cost but a cent or two

to mail this FREE coupon.

It will put at least a couple of

dollars in your pocketbook.

FREE COUPON

Magazine & Book Co.
1255-1261 Broadway NEW YORK
Mail me booklet and particulars of "Library Slips"

and how I may obtain magazine subscriptions and

books.

Name.

Address -

You need not cut coupon if you mention Popular Electricity.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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You Can Do
a Bigger Business

Writing and placing advertising is

the largest part of our business. But
it is not all of it. With the idea of
giving our clients the most help
possible, we maintain a department
that devotes its talents to devising
ways and means of turning inquiries

into orders.

Let Us Help You
Out of 1000 inquiries you sell an average
percentage. What about the remainder?
They fail to respond to your efforts. They
can be reached in a different way. Let us
study your problem and find that way.
Letters, booklets, mailing cards, selling ideas,
house organs

—

whatever we suggest are
unusual and our clients tell us they are
effective.

Wm. D. McJunkin
Advertising Agency

C D

35 S. Dearborn St. CHICAGO

The W. H. Moore

Magazine Agency
If you want reliable service and the

lowest prices possible, write for our
net rate on any periodical desired.

Also ask for our 40-page Catalogue
containing all of the latest offers.

Address

W. H. Moore
Brockport, N.Y.

r
v. J

TWO VALUABLE BOOKS
Motor Troubles

By £. B. Raymond

Alternating and Direct Current
197 pages illustrated

Price $1.50 postpaid

For many years Mr.
Raymond was the Gen-
eral Electric Company's
expert in the tracing of
motor troubles, so there
can be no one better equipped
than he to fortify you against
the many difficulties that arise
in this field. This book con-
tains the right solution of
every problem and is so ar-
ranged and indexed that you
can instantly put your finger
on the remedy.

Contents : — Starting Up.
Sparking. Brush Troubles.
Characteristics of the Induc-
tion Motor. Locating Faults
in Induction Motors. Wind-

ing Faults. Balking of Induction Motors. Mechanical
Troubles. Troubles with Synchronous Motors. Testing
Generators. Testing Direct-Current Motors. Alternating
Current Generators. Testing Induction Motors.

Electrical Contracting
By Louis J. Auerbacher

How to Get the Work and Do It

160 pages illustrated

Price $2.00 postpaid

This book starts at the
beginning of the average
contractor's troubles—his

shop systems and his es-

timates.

Mr. Auerbacher covers these
fully with plenty of good ideas
on the short cuts, suggestions
and economies which make for a
better business and better profit.

Most electrical contractors do
not realize that their money is lost
because they lack the right shop or-
ganization and methods oi keeping
track of stock, and the contractor
who familiarizes himself with this
book will not only do better work,
but he will do it at a greater profit
and his customer will be better sat-
isfied. A large part of the book is

devoted to wiring systems of all kinds, forming1 the most useful
wiring handbook on the market. It shows the latest and best
methods, and, however experienced you may be, you will find
plenty of new ideas in this book, as well as all oi the everyday
data to which you want to refer.

POPULAR ELECTRICITY BOOK DEPT., CHICAGO, ILL.
(5)

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Get the Agency Price on Yeur

TYPEWRITER
$50 SAVED

Long Time Payments
Free Trial Without Deposit

Our Sensational book,
"Typewriter Secrets,"—«— tells of a new Syndicate

method of buying and selling typewriters

that gives an astounding value.

Send your name and address on a postal-

card

—

We will mail you a copy of this book

free It will tell you about the high prices—
the reason for them. About the so-called re-

built typewriters—the value of "second-

hands." . .
- .,

It will give you full information—the inside

facts and make you a price on a standard type-

writer that is lower than the best agency price

—lower than the lowest wholesale price.

The book is a daring exposition of the type-

writer situation. It's worth reading even if you

are not now in the market.

TYPEWRITERS' DISTRIBUTING SYNDICATE
159-ML. No State Street, Chicago

I will send as long as they last my 25c. Book

STRONG ARMS
For 1 Oc in stamps or Coin.

Illustrated with 20 full page halftone cuts, showing

exercises that will quickly develop, beautify, and
gain great strength, in your shoulders, arms,

and hands, without any apparatus.

PROF. ANTHONY BARKER
1292 Barker Bldg. 110 West 42d Street, New York

S! $1,000.00 GLASS
Get your share of our remarkable money-
making campaign. Greatest proposition

under the sun. Wonderful improved 1912

"RADIOLITE" lamp burner competes

with gas or electricity. Fits ordinary

kerosene lamp. Easy to sell. Agents

making phenomenal success. Experience

unnecessary. Sample outfit 35c, postpaid.

"Radiolite," Dept. "IT," Toledo, Ohio.

OWN A BUSINESS
WE WILL HELP YOU.
"I made $88.16 first three days," writes

Mr Reed, of Ohio. Mr. Woodward earns

$170 a month. Mr. M. L. Smith turned out

$301 in two weeks. Rev. Crawford made $7.00

first day See what others have done.

LET US START YOU
in Gold, Silver, Nickel and metal plating.

Prof. Gray's new electro machine
plates on watches, jewelry, ta-

bleware and metal goods. Prof.

Gray's New Royal Im-
mersion Process latest
method. Goods come out
instantly with fine, brill-

iant, beautiful thick plate,

guaranteed 3 to 10 years.

No polishing or grinding.
Every family, hotel and
restaurant want goods
plated.

PLATERS HAVE AIX THEY CAN DO.
Peoole bring it. You can hire boys to do the plating

as we do. Men and women gather work for small per

clnl Work is fine—no way to do it better. No expe-

rience required, we teach you. Recipes, Formulas,

Trade Secrets Free. Outfits ready for work when re-

Jeived. Materials cost about ten cents to do $1.00

W
Our newp'arf/ testimonials, circulars and SAMPLE

983 Gray Building,

30
Days'
Free
Trial
365
Days'
Test

3 Years
To Pay

We Save You

$128 to $222
,

On Your ^^MlJJ^K
Piann ^m fl 1 1J^ihis Pianonano ^.ni|^|nYourPar.

lor—Not a Dollar

To Pay Us.
For over 69 years this celebrated

Reed &. Sons Piano was sold through
jobbers, dealers and agents, but we have

wiped out their profits, giving the saving
- to our customers. We offer you direct-from-

r factory to-home wholesale prices on Reed &
' Sons Pianos giving you the highest artistic qual-

ity nossible, at a price much lower than your dealer

would charge you for a cheap inferior instrument.

30 Days' Free Trial In Your Home
-W WE WILL PAY THE FREIGHT

ities a^d examine wi«
er Reed & Sons

oilSo beAbsolutely satisfied. That's why. in addition to

our 30 day!' Free Trial in your own home, we also offer you a

365 Days' Approval Test

Seafs 365^ Approval Test, besides 30 days' Free Trial

a^lthree years' time to pay if satisfied.

A 25 Year Guarantee Bond goes with each

EED & SONS
PIANO

Tt has a world-wide name as the sweetest-toned piano, hand-

Bornelv deBYgned-constructed to uphold a hard-earned repu-

?2«nn eained during sixty-nine years. At the World's Colum-

bian Exposition it win the highest award medal. Thousands

of"owner?praise Reed & Sons Pianos, so will you. Own one

on cur plan. Prove it at our risk.

Take Your Own Time To Payunv "
jjo | nterest-No Collectors *

Here is the fairest, sqiiarest offer ever

made When absolutely satisfied, you

BIG BOOR FREE &.TZ®
secure for you our Special Proposition

and Prices-all in handsomest col-

ored illustrated catalog sent free.

We guarantee we can offer you a bet- 4 '

ter proportion than any other piano + w

concern in the world. A 2c stamp ^ * *

will save you dealer' 9 profit.

Fill in the Coupon
Now. **

X

REED&SOMS
PIANO BOOK

Reed & Sons
Piano Mfg.' Co.

Deot G?7 Cor. Jackson Blvd. & Wabash Ave.
P Ui '

CHICAGO, ILL.

Send me your Big Free Piano Book & Offers

00* Name
^** Street R.F.D

Tnwn County State
lown....

and Resources $1,750,000
,mammmmmmmmmmmmmmimmmmmmmammmmmmmmmmmmmmmi
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1.6

Volts

25

Amperes

Figures That Count
In purchasing a dry battery, everyone wants a

battery which will not have to be replaced every

week or so. This can be avoided by the selecting of

THE 1900 DRY BATTERY
which by actual test has proven its efficiency for all

kinds of work.

Sendfor Booklet which containsfullparticulars.

The Nungesser Carbon & Battery Co.
CLEVELAND, OHIO

General Sales Office: 627 W. Jackson Blvd., Chicago

Will Not Burn Out
An important feature of these motors is that they will

not heat under anv circumstances
1/12 and Vs H. P. for A.C. and
D.C. Finished in Black Enamel

THE

BARNES
Variable Speed and Reversible

Are especially adapted for
Washing1 Machines, Printing1 Presses,

'Coffee Mills, Dental Apparatus, Vacuum
Cleaners, Wireless Apparatus, etc.

Let us figure on your requirements

12AD1MJ7Q MET" CT\ 107 Belmont StreetDAKINHO Mr *j. K,\J. Susquehanna, Pa.

Wayne Bell Transformers
Displace unreliable, troublesome batteries and use

practically no current. Operate door bells, buzzers,
toys, etc. Made in three sizes for different classes
of work and can be connected to any A. C. lamp
socket. Send for leaflet 4511.

FORT WAYNE ELECTRIC WORKS
of General Electric Company

1603 Broadway Fort Wayne, Indiana

1

150 KINDSS'.B PUZZLES
Sample with Catalog, 10 cents

or 3 leaders for 25 cents.

WESTERN PUZZLE WORKS.

E

St. Paul, Minn.

Don't Use Batteries
To Ring Electric Bells
The Thordarson Junior Bell-Kinging Trans-

former eliminates battery troubles forever. Can't
get out of order. Lasts a lifetime when properly
installed. Kings bells up to 4 inches in diameter.
Fine for buzzers and light signal work.

Thordarson Junior
Bell -Ringing Transformer

has a larger output than any other small capacity trans-
former and the current it consumes does not «ir\ £\g\.
register on an ordinary wattmeter. _For alter. *P-\ fill
netting current only. Weight 3 lbs. Price.

Write for full particulars today

THORDARSON ELECTRICAL MFG.
220 South Jefferson Street, Chicago, III.

CO.

HESSjSMLOCKER
TheOnly Modern,Sanitary
STEEL Medicine Cabinet
orlocker finished in snow-white, baked
everlasting" enamel, inside and out.
Beautiful beveled mirror door. Nickel
plate brass trimmings. Steel or glass
shelves.

Costs Less Than Wood
Never warps, shrinks, nor swells.

Dust and vermin proof, easily cleaned.

Should Be In Every Bath Room
* Four styles—four sizes. To recess in
wall or to hang- outside. Send for illus-

trated circular.

TheRecessed Steel HESS, 912 L Tacoma Bldg., Chicago
Medicine Cabinet Makers of Steel Furnaces. Free booklet.

This High Class Motor
Unassembled

$3.50
Runs on a, c. and d. c

Current,novolts. Includes
complete set of blueprints
showing how to assemble.
Has laminated field, and
armature, mica insulated
commutator 3-16 carbon
brushes, bronze bearings,
brass grease cups,pulley
and terminals.
Assembled complet e

ready to run

$5.50

JOSEPH
1215 S. Ashland Ave.

Set of blue prints shotv-
ing motor in detail 12c.

Catalogue 4c.

WEIDENHOFF
CHICAGO, ILL.

HERE YOU ARE BOYS A medallion pin
of Foxy Grandpa.

Everyone will notice it on the lapel of your coat and
try to get a closer look at it. All you have to do is

press the bulb.—Foxy Grandpa will finish the job by
squirting a fine stream of water over the inquisitive
one. Will squirt 20 feet. Greatest jolce out. Order
one today and fool your friends. Price 15c, Foxy
Grandpa and Hooligan both for 25c. 5 for 50c or 1

doz. for $1.00. A beautiful fountain pen free with
every $1.00 order. Dept. D,
American Supply Co., St. Paul, Minn.

THE AMERICAN COMBINED LEVEL AND GRADE FINDER
Most Practical, Durable and Convenient Instrument Made

Atone glance you can get the true slant on any lint or grade either in degrees, inches or percentage, or
all at the same time, and will give at once the exact distance needed to plumb up to a true level. The

Side View longitudinal recess shown in cut is well worth the low price of the instrument. Notice the additional level glass, now Top View
placed in middle of instrument, giving with pointer or hand on dial, 3 guides for leveling. Write ^pAT ONCE for circular and testimonials. Special Introductory Price given to First Applicants with MJ~
privilege of taking Agency, Address EDWARD HEL.B, Mfr., Box 73, Railroad, Penna.
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LIBRARY
OF -

TECHNOLOGY

V&TERNATiNO
CURRENTS

TRANSMISSION OF

EKCTRIGITy
ANDPOWEfe

1*

13G

The Greatest Electrical

library in the World
The Electrical Engineering Library is part of the International

Library of Technology that cost $1,500,000 in its original prep-

aration. It contains the knowledge given from the life experience

of some of the best electrical engineering experts in the country,

edited in a stvle that nineteen years of experience in publishing

home-study textbooks has proved easiest to learn, to remember,

and to apply. There is no other reference work in the world that

so completely meets the needs of the electrician as the Electrical

Engineering Librarv. The volumes are recommended by the

highest authorities and are used in nearly all the leading univer-

sities and colleges. They treat of practical electrical methods,

starting from the simplest problems and comprehensively covering

every branch of the work. Not only can they be used to great

advantage by superintendents, foremen, and engineers as an

authoritative guide in their work, but since they can be so clearly

understood, even by persons having no knowledge of higher

mathematics, they can be used by all classes of electricians that

are desirous of advancing to higher positions. The Electrical

Library contains 17 volumes durably and handsomely bound m
three-fourths red morocco,

stamped and numbered in

gold. The books are printed

on a high-grade book paper,

and the type is large and

easy to read. Each volume

is 6 by 9 inches in size. If

you wish to know more

about the most practical

electrical library in the

world, send the coupon
NOW.

International Textbook Co.
Box 1102, Scranton,Pa.

Please send, without further obligation to me,

full particulars in regard to your Library of Tech-

nology, with special reference to the Electrical

Library.

Sa>

St. & So.

City. ,State.
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BUST

&

MOSTECONOMICAL

THE AD-EL-ITE

PEOPLE
CViorcOt^y CHICAGO

NEVWt YOBfe

"GERM-PROOF
YOURWALLS"

Hygienic Kalsomine is death to all infec-

tious germs. It costs little, goes furthest

and looks best. A light-reflecting, fire

retardant that will not rub off.

Artistic and Economical
Send for "The Home Decorator." IT'S FREE.

Gives many exclusive schemes in colors. Ask
your dealer or write us. White 50c, Tints 55c
per carton package.

Adams & Elting Company
Dept. J, 716-726 Washington Blvd., Chicago

3 YEARS TO PAY
for the sweet-toned

MEISTER
PIANO $175

30 Days'
Free Trial

In Your Own Home

We Pay
the Freight

If the piano proves to

be all we claim for it

and you decide to buy
it, these are the terms
of sale:

$1 a Week, or $5 a Month
No cash payment down. No interest
on payments. No extras of any
kind. Piano stool and scarf free.

Sold direct from the maker to you at a
guaranteed saving of $100. No dealer's profit

for you to pay.

Send now for our beautiful FREE CATALOG
which shows eight styles of Meister Pianos.
Our resources exceed $4,000,000. We sell more

pianos direct to the home than any other concern
in the world.

ROTHSCHILD & COMPANY
Dept. 20-R CHICAGO, ILL.

^s

DRY AIR GLEANING

HYGIENIC KALSOMINE ['

Cleans Carpets, Rugs, Mattings, Linoleums and Finished
Floors, without raising a dust. Cleaned on the floor. The
coming method of cleaning for every family, rich or poor,
city, ^village or country. Made for the home. One person

uses. Right weight, right size. Easily operated.
Made for practical family use.

GETS THE DIRT. WE CHALLENGE
EVERY OTHER! What Users say:

"Cleaned two rooms, took out five quarts of
dirt." W. P. Collins, Pa. "Am pleased with the
Cleaner, it certainly takes up the dust." Carrie
H. Chandler. "Makes the house smell much
sweeter, no dust to fly around the rooms."
David Bricker, Pa. "Am a small, weak

woman, hut can manage it myself; it is
as you claimed it to be." Mrs. J. Parm-
ley, Kans.

IT WILL DO AS MUCH FOR VOU

AGENTS

Get one now. Price, only $8.50, sent

$050 ""^^§ |Pr anywhere. Write anyway, for full

information.

MONEY Comes easy, quick, sure. Go
into any home; sprinkle some chalk or

fine dirt on the carpet; tramp it in; take it out like
magic. Let the lady try it; she will keep it. Sell eight
out of ten.
HOW THEY DO IT Men or women. F. A. White, 111. , sold 15 in 5 hours,
C. E. Gofl, Mo. "Sold 5 Saturday, my first attempt." Geo. A. Smith, O.,

was out one evening, made $25.50 Profit. F. E. Poole, Mass., ordered 1,

then 6, then 12—one hundred and seventy-five since ; Profit $824.50. Mrs. F.
E. Foss, a Minnesota lady, ordered 30—three hundred and twelve since;

Profit Sl,457. Kotsold in stores.

THIS IS TOER CHANCE. Be a monev maker. Don't let someone beat you to
it. Send forFREE SAMPLE Offer. Write quickly. Do it today

R. Armstrong Mfg. Co., 2024 Alms Bldg., Cincinnati, 0.

Nulite Portable Parlor Lamp
The cheapest, best and most beautiful light
obtainable for town or country. Makes and
burns its own gas; 300 C.P. 5 hours for 1 cent.
Can be used anywhere with amazing results.
Low in price. Thoroughly reliable. Many
new and exclusive features. Best proposition
of the year for agents. Write today for full
details.

NATIONAL STAMPING & ELECTRIC WKS.
443 S. Clinton Street, Chicago

$^& QC Buys Complete
Bathroom Outfit

Modern Plumbing at One-Half Ordinary Cost

WATER PRESSURE SYSTEMS, from

$42.00 up. HOTWATER AND STEAM
PLANTS. Save $ 1 00 to $2 5 on a Heating

System. Plans free with every plant. PIPE,
VALVES, FITTINGS at lowest prices. All

high grade, strictly guaranteed goods. Catalog

free.

JOHN HARDIN & CO.,
EST. 1876

4553 Cottage Grove Avenue, Chicago, 111.
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The Wing
Piano Shipped FREE

Read Below

The Wing
Piano Shipped FREE

Read Below

ONE OF OUR 40 DESIGNS

Piano Offer
,read

below ,f

an upright piano, a grand piano or a wonderful

new style upright with our Inside flayer.

A WONDERFUL
NEW INVENTION

Learn in five minute9 to play all the most difficult,

dashing operas, dances, marches, that only the

great pianists have been able to play. Yes,, you

can—you can learn to play it yourself right

"way^Wing's new player piano may prove a

SvdatiouI to you; the piano that plays all

he tunes, operas, marches, etc., by machinery

exactly like the greatest artist-everybody

canrtay this wonderful player piano after five

minutSpractice and play it well. EvenrAmj
the world's greacest pianist can play you can

earn to play at once if you get this wonder ul

piano. We'll ship it to you free if yous.y so

I for free trial—on a month's loan. That s be
'

l°des having a regular piano used m the regular

Free also, a complete course in

musical education for all actual purchasers of

Win* Pianos; free also, that remarkable invention

for students, the Noteaccord French Damask

Brocatel or China silk scarf, fine stool, etc., all

free with every Wing

Think of It!-Shipped FREE

lessons on it, if you wish •
(Note>the s^gJVen action, the timbre, the

the experts VBr^S^^^LSSa^Jdanitt if any of your
sonorous bass andL the bell-like treje^

musical instrument in their

neighbors ever had sucka wonder^ nne
for four fuU w ks on

homes.) Use the \j ing P^no lust k m done _

this free loan Then.you may re urn^our^xpense
No obligations. But it you

_

w*"^" *\ .

in tne entire neighbor-ed owner of the very latest style ^fJL^w^meln it, the genuine
hood, then keep it at our«£g:^ ice tnat any dealer

The Wing is the only piano sod direct
:

froman excius P
such a magn , fl. ^

plafns\vhy Wing & Son are abU,
to ship suchagg*™^ of the lar^stand ^1^SKKrKSSh^o buy from a piano ^ory. ^ FREIj

^ToWing&
Son

(Est. 1868>

Dept 1404

*^ Wing Bldg.

About' lanos"."' eUs how to judge values a
ThYa'ctkTnT sound" board. case-TrTfart. this book ^ Ne^YorkCuVf*'

about material, how to judge the kinds of wood used in lVi"™iano the New York World says, A ^^Geatlemen :
- Without the

SyoltfSSS ^udied the tenths in th^J, ^ or ^ffltLS»,M5ft
If you are thinking, if you are ,n f/™?* ™?™^^ investigate iVW. Even if you don t <^ ^ free sh;pment offer on the new

piano, then here is your opportunity right A Oil . AX any ra
.

f get posted ^ ^ e P ,ano Please

want to buy at once, or have practically decided what other piano you in - .^ AUo sgnd {ree ^ .156 page

;J I, vriahf NOW on the greatest and most stupendous of all piano otters.
atest beautiful AT "Book of Complete Information About^

With this Uee book we send colored, pictures ol Wmg p.anos
;

sho«"*£*£%££ quality ^ Pianos' and your art catalog of latest style

designfin^L and we,auote•^^ ^^
Drop^ wing Piano,

STlust inTt^upon-but do it^NOW I Department 1404 jf ^ ^
Wing Bldg., 9th Avenue and 13th Street +
NEW YORK CITY # My address „

postal or just s>cn'i m<- v.~~^—

WING & SON
-
Est 1868-^ What Price Do You Want for Your Old Organ or OMPjano?

1
We'll Allow You FULL VALUE in Exchange for a WING.

No letter necessary ; coupen will do; no obligation ia getting the

156 page book, etc.. alllrce.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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This Semi-dress Shirt for your work
THE Signal Semi-dress Shirt gives you a neat, spick and span

appearance—and you can't beat it for wear. Has
all the advantages of the higher-priced.shirts—and
it doesn't soil so easily and soon wear out.

This shirt is cut coat style for your comfort—no tugging
on and off over your head. A three-inch overlap and an
extra button at the waist keeps the flap in place. Shirts are

cut out at side to improve the fit. Sleeves are slit in the side,

reinforced with rip-proof band. The length of the body will please
you—and the goods won't shrink in the wash.

Wear it with or without collar
We make them in a great many different patterns. In light and dark
colors. Soft collar attached or two detached hand turned, four-ply

collars—just as you prefer. Extra buttonholes for attaching white cuffs.

Order two from us—examine before you pay
Ask your clothing man first, if he hasn't Signal Coat Shirts, tell us his

. . _. name, your size and we'll express you a couple. If you
Union Made i-i .\

J
<*-, ^n r

/<r-i oelike them pay expressman $1.00 per garment ($1.25
west of Missouri River) . Writeforfolder showing styles.

tJWBC

Also makers of Signal Work Shirts and Overalls

HILKER-WIECHERS MFG. CO.
RACINE,1WIS.|

Th e mark of
"QUALITY'* 1248 Mound Avenue

DIFFERENT
SURPRISINGINTERESTING

While you are boiling clothes for your washing machine or
tub, the Easy Way is washing them on the stove. Dirt
dissolved and loosened in all garments at the same time;

dirt drops to the bottom or comes off
in the rinse. No chemicals; use soap.
WASHES DAINTY THINGS: embroid-
eries, laces, curtains without injury

—

heavy things like blankets, spreads,
quilts—farmers' garments, greasy over-
alls. Saves money, time, laoor, aching
back and limbs. "The clothes were on
stove WASHING THEMSELVES, while
I was washing dishes," Mrs. M. A.
Brooks, S. D. "Done 2 weeks' wash-
ing in 45 minutes, without rubbing."
F. E. Post. Pa. "The Easiest Washing
I ever did." Mrs. A. Cuyle, N. Y.

"Washed a pair overalls full of grease, they were clean."
H. Emery, Mich. "Four blankets, five quilts and a spread."
J. P. Mitchell, O. SENT ANYWHERE; not sold in stores.
100,000 sent to families. Light—12 lbs. Price, $6.00. Write
for description. AGENTS: C. O. Garrett, O.: "Showed Easy
Way to seven families, sold 6." J. T. Peay, N. C. : "Been
out two days, sold 12." Will R. Stephenson made in two
months $720. THIS IS MAKING MONEY. You have the

5K» FREE SAMPLE T*ZT
HARRISON MEG. CO., 2020 Harrison Bldg., Cincinnati, 0.

BUILD YOURSELF A BOAT
A RACING CAT OK SPEED LAUNCH

Send for Catalogue
Yacht and Boat Building Books

RUDDER PUBLISHING CO., 4 Hudson St., New York, N. Y.

>k\I

Wonderful science easily mastered by anyone. Send
address for free book and otfeer literature.

M. D. BETTS, Dept. 161, JACKSON, MICH.

valleV_GEMS IMPORTED
- from FRANCE

SEE THEM BEFORE PAYINGI
These Gems are chemicaJ white sapphires.
Can't be told from diamonds except by an
expert. Stand acid and fire diamond tests.

So hard they scratch a file, will cut glass. Bril-
liancy guaranteed 25 years. All mounted in 14K solid

gold diamond mountings. Will send you any style ring, pin
Or stud on approval— all charges prepaid—no money in advance. f)

^IT'Write for Free Illustrated booklet, special prices and ring measure
WHITE VALLEY GEM CO.. D742 Saks Bldg.. Indianapolis, Ind

Fobs and Badges
of all kinds for organizations or per-
sonal use. Special designs and letter-
ings. Estimates furnished. Complete
catalog mailed on request.
SPECIAL OFFER—This beautiful fob,
rose gold finish (retail value 75c) sent
postpaid for only 25c.

JONES-VERZIER MFG. CO.
205 W. 119th St., New York

LIQOUR HABIT
CONQUERED

No more misery. Get rid of the
drink habit in 3 days.

After being a heavy drinker for
years, I was cured and providen-
tially came into possession of the
true Remedy for overcoming liquor habit. The
drinker who wants to Quit forever, getting
rid of the awful craving, can easily do so, losing
no time and enjoying life better than ever before.
Marvelous success. Safe, reliable, medi-
cally indorsed. Inexpensive home treatment.

Drinkers Secretly Saved
a person is addicted so strongly he (or she) has lost

desire to be rescued, he can be treated secretly; will
become disgusted with odor and taste of liquor.
Legions of testimonials verifying genuineness of my
Method. Joyous news for drinkers and for mothers,
wives, etc., contained in my Book. Mailed, plain
wrapper, free. Keep this adv. or pass it on. Address
EDW. J. WOODS, 534 6th Ave., 731 B, New York, N.Y.
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A More Enjoyable Smoke
w ill be yours if you use

Without a bite or a regTet"
Its delicious, mellow flavor will linger
long after your pipe is out.
1% oz. 40c; 3y2 oz. 75c; y2 lb. $1.65;

1 lb. $3.30.
Prepaid to any address if dealer

will not supply you. You pay for
quality and you get it.

Special: Send 6c for Sample
Can and FREE Booklet "How to
Smoke a Pipe."
E. HOFFMAN COMPANY, Mfrs.,
178 W. Madison St., Chicago.

fay, andNobby
Suit

IT'S A CINCH! You are a live young
man, and I want you to

these stylish clothes free and $8 a
besides. A man nowadays is surely

judged by bis appearance. You know
tbis. THIS IS A WONDERFUL OP-
PORTUNITY. You owe it to your-
self to learn every detail. No ex-
perience necessary. Not a cent of
money.

Thousands of Our Agents
Are Making Big Money!
WE MAKE NO EXTRAVAGANT

PROMISES, but we guarantee every
one of our agents our full support
and assistance in every way. We
furnish advertising matter, names,
samples, materials, "blanks—everything
necessarv or desired by our agent,
WITHOUT A CENT OF MONEY
FROM YOU. We help you make
money, for it is" easier to sell our
goods than those of any other house
—not only because we help you, but
by giving you a suit of our mer-
chant tailored clothes we give you

the best advertising in the world.

NO OTHER CLOTHES FIT LIKE OURS
NO OTHER CLOTHES AS LOW PRICED

We sell our clothes cheaper than any other tailoring

house in America—we give you the same suit at less

rnoney cr a better suit at the same money than any
other" house. We guarantee this. Suits, $8 up.

We operate our own tailor shops—other firms have
their work done for them—that increases cost. We buy
enormous quantities of woolens—get wholesale prices;
other concerns buy by the piece and pay 20 per cent
snore for material alone. EVERY GARMENT MUST
PLEASE YOU AND YOUR CUSTOMER. IF IT FALLS
SHORT in anv wav—if not the bisgest value at lowest
price—SEND IT RIGHT STRAIGHT BACK TO US.

WHAT WE GIVE YOU FREE
We give you the finest, most complete outfit possible (only a firm

of our size could furnish it)—handsome portfolio of actual samples of fine

woolens, one you can be proud to show—fashion plates showing models
of latest styles to be worn in New Vork and London—tape measure,

charts and improved, accurate, exact measuring blanks, list of confiden-

dential costs and discounts, stationery, order blanks, complete and all

FREE. Express prepaid.
Sit down now and write for details of howyou can make all this money
—no matter what else you are are doing you owe it to yourself to investi-

gate this wonderful monev-making proposition. A postal will do.

Knickerbocker Tailoring Co., 1902 S. Halsted St., Chicago

POWER
for YOU!
Power from within!

\ Strength that is more

f than mere muscular
strength—the strength of

perfect health, abundant
nerve force—now within

your own reach through
vibration! Nine people out of every ten
are only half alive! Are you? Listen

—

All the Exhilarating Joys of

Life - Strength - Youth
may be returned to you through Vibration. For
Vibration is Life itself. It will chase away
the years like magic. Every nerve, every fibre in
your whole body will fairly tingle with the force of
your own awakened power! Stagnation simply
cannot exist. You aie made over new from
head to foot All the keen relish, the pleasures ofyouth,
fairly throb within you. Your blood is sent humming along through

every vein, artery and tiny capillary. All
the poisonous matters in your system are

washed away. Every organ is put in

perfect working order. Your
self-confidence

—

your self-respect
are increased a hundred fold. Yes, Vibra-
tion will do all this, and more, much

more. And it is within your.reach.
You can enjoy its wonder-working
powers right at home, right in the

privacy of your own room. You
can give yourself the same identical

treatments which you would
receive in the offices of the
world's most famous special-

ists—all without extra charge.

Special Offer for
a Limited Time
For a short time only we are
making a remarkable Special
Introductory Offer on the
White Cross Electric Vibrator
—amazing discounts— actual

rock-bottom prices direct if
you act at once.

\

The White Cross
Electric Vibrator
is the result of years of work and experi-
ment. It is absolutely perfect. If you
have your house wired for electricity,
you can connect it up as easily as an
electric lamp ; if not, it will run per-
fee'/ on its own batteries.

F "^.EE ROOIC Sig:n the coupon and mail it to jfu "^viV ustoday. Get our splendid big J?
FREE book telling you all about the marvels of Vibration. J?
Read what scientistssay about it.

Post yourself on what it will
do for you. Learn all about
the White CrossElec
trie Vibrator and ou
limited offer. You are
under no obligations

at all—all you need to

do is to send the coupon
today—you can send a
postal card or a letter, but the
coupon will do just as well.

Lindstrom-Smith Co

218 S. Wabash Av.

Desk 1404

Chicago, III.

" f 10;

" f Name.

SEND FOR ^
BOOK > Lindstrom,

/jlr Chicago, Illinois

Without any obligations
on my part, please send
e, free and prepaid, your

free book on Vibration, full par-
ticulars of the White Cross Vibra-

tor and your Special 60-Day Offer.

Smith Co.

8 S. Wabash At.,

Desk 1404.

y Address

WRITE PLAINLY

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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2c a Week Pays Wash Bill!

Electricity or Water-Power Does the Mforlf

Just a"Twist of the Wrist" Starts or Stops the Machjine!
The 1900 Motor Washers are now at work in thousands of homes. They are doing

the work formerly done by women, at a cost of 2c a week for power ! Saving thou.

The 1900 Motor Washer

Write For

FREE Book

1 1900 Water Motor Washer
Can be connected with

I any water tap instantly

Washes a Tubful in Six Minutes!
Handles Heavy Blankets or Dainty laces

The outfit consists of the famous 1900 Washer
with either Electric Motor or Water Motor.

You turn on the power as easily as you turn

on the light, and back and forth goes the tub,

washing the clothes for dear life. Then, turn

a lever, and the washer does the wringing. All

so simple and easy that it is mere child's play.

A Self-Working Wringer Free
With Every Washer! w

h
a
e
sTe

to
r
rr

a
u
n
n
I

Doing the wringing with

1900 Electric Motor Washer3Wringer. We guarantee the perfectworking of both.

8£fiSto
,U
W.tto Yo^EE BOOK and 30 Da^FREE TRIAL OFFER!

Don't doubt! Don't say it can't be done. The free book proves that rt can. 4 But we

do not a°s
U
k von to take our word for it. We offer to send a 1900 Motor"Washer on abso-

lute Free trial for an entire month to any responsible person. Not a cent of secur-

ity-nor a promise to buy. Just your word that you will give it a test. We.even agree

to pav the freight, and will take it back if it fails to do all we claim for it. A Postal

card lith your name and address sent to us today will 1towyouthebook free by ~-
turn mail. All correspondence should be addressed to 1900 WASHER CO., 5Uby

Court St., Binghamton, N. Y. Or, if you live in Canada, write to the

Canadian Washer Co., 355 Yonge St., Toronto, Canada. (23)

MAKE YOUR OWN ELECTRIC LIGHT
If your home or factory is not near a

Central Lighting Plant, you can easily and

cheaply install your own electric lighting

plant.

A small plant occupies little space, can

be easily installed and operated and gives

a full 24-hour service.

A small gas engine, dynamo, switch-

board and a storage battery called

The "CMort&e accumulator"
is all the apparatus that is required.

The engine runs the dynamo which

generates the electricity, and the battery

stores the current for use at any time.

An occasional running of the engine is all

that is necessary.
A 15 to 20 Light Electric Plant J

"Chloride Hccumulator" is the same type of battery used by the large electric

companies, electric railways, telephone and telegraph companies and the U. b. Uov-

The Storage battery is the most vital part of a plant.

Full information on electric lighting plants can be se-

cured by writing the nearest office for our book, HOW
TO HAVE YOUR OWN ELECTRIC LIGHTING PLANT."

THEELECTRICST0RACEBATTERYC0.
io«» PHILADELPHIA. PA. . ..

1912

The
lighting
eminent

New York
Detroit

1888
Boston
San Francisco

PHILADELPHIA, PA.
Chicago St. Louis Cleveland

Portland, Ore. Seattle
Atlanta

Los Angeles
Denver
Toronto

L
For Gas Engine Ignition, the « BXlfte " Sparking Battery will give you the very best service

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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THE HURLEY LINE
OF

ELECTRIC LAUNDRY MACHINES
29 Sizes and Styles

to Select From

$50 to $500
Think of it.

wringing done in 90 minutes, without any
laborious work and at a cost of only 3 cents

for electricity.

THE THOR

Your entire week's washing and

THOR ELECTRIC
Home Laundry Machine

is used and appreciated in more than 36,000

homes. "We gave them a two weeks'

FREE TRIAL
to prove its merits. Why cling to drudgery and ex-

cess expense in YOUR home. Don't be skeptical.

Select the machine you want and try it. We pay all

freight charges if you don't wish to keep it. Sold on

easy payments.
Write today, now, for Free Catalog F and

name of dealer in your city.

HURLEY MACHINE COMPANY
27 SOUTH CLINTON STREET, CHICAGO

NEW YORK: 1011 Flatiron Building LOS ANGELES: Third and Main Streets

Cook by Electricity

A Cool Cook

and a

Cool Kitchen

"Electric
Cooks from
lamp socket

Radiant
Cooks with
radiators
heated on
your stove

Six sizes each

ONLY a few min-
utes current from
an ordinarylamp

socket starts a

Selrciirireles%
Electric

Imprisoned
heat cooks the

food, and the
"Water-sealed,"
air-tight ovens re-

tain the rich, sav-
or}- flavor.

mil you've tried it

you don't know how
deliciously food can be
cooked.

The electrically heated grid-
dle plate Fries and Toasts per-
fectly, and the oven Boils Bakes
and Roasts cheaper and oetter
than gas.

Saves Fuel, Time, Heat,
Money, Temper and Energy.
Makes an ideal kitchen. Xo

soot or danger from open
flame fire. Sold direct to you
at Factory price_s_. Write for
our "Money-
Back" Catalog

HelrDiirireless Stove Co
102 Jefferson Ave., Detroit, Mich.

A PERFECT ELECTRIC
FAN $6.50

SIX-INCH, SUITABLE FOR INDIVIDUAL

OFFICE, HOUSE OR HOSPITAL USE

8
inch fan. 3 speeds

and switch §8.50

FINISH

85/ inch fan, 3 speeds
/8 and switch. . .S8.S5

enamel

;

heavily
Fine black

guards and blades
nickeled on brass.ALL abso-
lutely of the
finest quality.
noiseless, and
no c ornpet i- A
tion. (

Desk or
bracket.!
E v e r y con-'
ceivable ad-
justment.
Price refund-
ed if not sat-
isfactory.

We prepay express and include

double-covered silk cord with p

mention dealer's name and voltage desired,

Alternating Current or Direct Current.
SIX VOLT BATTERY FANS (not toys I

at same
price and with such small current consumption
that thev can be run economically on any wet,

dry or storasre batteries. Fine for boat cabins,

sick 100ms, and all places which lack lighting-

current.

Also an exclusive line of SMALL MOTORS,
ORIGINAL "IMP" TORCHES, TOASTERS,

, IRONS, BELL
amtOtt? RINGERS, ETC.

#*<£ompamj Boii^ime
>ass .

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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WASHING A PLEASURE
NOT A TERROR with the

"Domestic" Electric

Washer & Wringer
"My husband says it's fun, not

work, to wash with a Domestic,"

reports a delighted customer.

WASHES CLEAN
anything washable, in from 3 to

10 minutes, without injury to the

most delicate fabric. In an av-

erage family will save its cost

The Domestic forces the every year in lessened wear and

Ztt
th
Ioo

th
ti^

l

eV
h^ tear of goods; and save you time,

minute. hard work and money.

Cost of Electricity is about 2c an hour or 5c for the

average family wash. The tub is made of metal; no

wood to warp, shrink, leak or smell. The inside of

the tub being just as smooth as a milk pail, prevents

the wear, tear or chafing of the goods, pulling off but-

tons or the gathering of filth. Can be cleaned in 15

seconds. All the working parts are enclosed, making
everything perfectly safe. Equipped with a quickly

reversible metal frame electric wringer.

SIMPLE EFFICIENT DURABLE
Sent oa Approval Anywhere in the U. S.

WASHING MACHINES. Hand, Belt and Motor Driven.

$15 to 125. Send for Catalogue, and our easy payment plan.

DOMESTIC EQUIPMENT CO.
DEPT. P 30 W. LAKE ST. CHICAGO

QUICK IRONING By Electricity

Your bed and table linen, all plain clothes and flat pieces ironed

tn afew minutes-better finish than flat iron—with no labor

at all. at one-tenth the expense of hand work

by the

vQmpiexIroner
Simple. Child operates.

Just feed clothes through.

Costs but 3c an hour to

heat and run by any small

electric motor, by gas or

gasoline—or can be run

by hand. Catalog and
"Ironing Hints" free.

Write todav for 30 day
Free Trial Offer.

AMERICAN IRONING MACHINE CO., 55 E. Lake Street, Chicago, 111.

Let Us Send You ThisEUREKA
ELECTRIC
CLEANER
On FREE Trial

Prepaid

Write for our un-
equaled introduc-

tory offer. It

will surprise

you.

Any broom, brush, cloth, or other dry cleaner that does

not suck in everv particle of dust it raises is not only un-

clean, but unhealthf'ul. No other indoor dry method of

cleaning than suction can make your house really clean.

The EUREKA cleans floors, rugs, carpets, etc., and our

extra attachments clean portieres, walls, furniture—every-

thing. Quickly Pays for itself. Electricity used costs less

than one cent per hour. So light a child can use it, yet

we guarantee it to clean as rapidly, thoroughly and with

as little effort as any other cleaner, regardless of cost. Will

you let us prove this broad claim at our own expense?
Write today for booklet and full particulars of our Free

Trial Offer.

EUREKA VACUUM CLEANER CO.
1202 Majestic Bldg. Detroit, Mich.

WE WANT AGENTS EVERYWHERE

The Dewsberry

ELECTRIC

UPower Freezer

Will enable you to pro-
duce a bettergrade of ire

cream at a lower price

and in less time than
by any other method.
These machines are

built unusually substan-
tial, and are guaranteed
to give satisfaction.

Made in 20 and 40

quart sizes. The 40

quart size runs both fast

and slow on A.C. current

Write to-day for circular

R. A. Dewsberry

216 N. Morgan St.

CHICAGO.

If You Love Your Wife Buy Her an
U EDEN"

Electric Home Laundry Machine
It takes away all the worry and drudgery of washing

and wringing. Helps to keep her young and beautiful.

ASK US FOR DETAILS

DARCHE MFG. COMPANY
Established 1880

13-15-17 North Jefferson Street,

Factory, 23rd and Western Ave.
CHICAGO, ILLINOIS

Branches, New York, Detroit

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Let Electricity Make Pure Air for You
Sufferers from many ailments travel thousands of miles to breathe the OZONE of the

mountains and pine forests. Yet a recent scientific invention enables everyone to have—

•

RIGHT IN THEIR OWN BEDROOM—air constantly as pure refreshing and ex-

hilarating as the purest oxygen-hlled atmosphere of the piny woods and mountain peaks.

This little apparatus is operated by electricity and "ozonizes" the air of the closest room
just as an electric storm purifies the out-door air. The

OZONE PURE AIRIFIER
is of greatest benefit in the treatment of Asthma, Hay Fever, Catarrh, Insomnia, Nervous-

ness, Pneumonia, Typhoid and Scarlet Fevers, Diphtheria, Bronchitis, Tuberculosis, etc.

Endorsed by highest medical and scientific authoritiesa thoroughly tested and demon-
strated success. .... ™ .... .-

Central Station. Electric Jobber and Dealer, this is the latest Electrical Appliance

on the market. Write now for illustrated catalogue, piice list and descriptive matter

and plan of placing for liberal trial.

We want distribution throughout the United States in Every Place Where Electrical

Appliances are Sold.

OZONE PURE AIRIFIER COMPANY
307-314 Rand McNally Bldg. CHICAGO, ILL.

SIMPLEX

ELECTRIC

IRON
permits ironing in a cool room with

no fatigue from constant trips to the

stove. Unlike all other electric irons

the

HEATER IS A PART OF THE BOTTOM OF
the iron, covering the entire ironing surface.

It gives the heat directly to the work,

USING THE LEAST CURRENT FOR THE
same results. The Simplex Iron has cool

handles.
Send for descriptive circular.

Simplex Electric Heating Company
CAMBRIDGE, MASS.

CHICAGO, Monadnock Block
NEW YORK, 25 W. 42nd St.

SAN FRANCISCO. 612 Howard St.
BELLEVILLE, ONT.

Wringing from
rinsing water
while machine
is washing
another load

ElectricWasher

For the home
"Makes Good."

Let us tell you why.
Write today.

Judd Laundry
Machine Co.,

129 N. Wabash
CHICAGO

So-called Economy is often only Parsimony
in disguise. It is not Economy to deny
yourself something that you need.

YOU NEED THE

CADILLAC
COMBINATION ELECTRIC
STOVE AND TOASTER

if you have electricity in your home.
It can be had from the better class of
electrical dealers, or from us direct.

CADILLAC ELECTRIC MFG. CO.
116 Mitchel Street, Cadillac, Mich.

[

"Pelouze" Electric Iron
Has Heat Control at Finger Tip
No need to reach up to the chandelier switch—

nor disconnect the cord at iron. Heatg quickly
—about half usual time. Has hot point and edges.
—consumes less current than any other iron. 4 or
&% lb. size $5. For sale by all leading dealers.
Send for booklet.

You Can't Burn Your Hair
with a Pelouze Electric Curling Iron. Never gets too hot. Handle
revolves. Cord can't kink. Shield is removable.
No flame, no danger from fire. Cost of current
less than one-third cost of alcohol lamp.
Iron always bright and
clean. Complete with
nickel plated stand,
$3. BO. For salo by all

leading dealers. Send for booklet.

PELOUZE MANUFACTURING COMPANY
242 East Ohio Street, Chicago, III.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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NEW CATALOG No. E-26 READY MARCH 5

that you may be among the first to get a copy, we

urge you not to delay, but

Send for It Now
The catalogue will contain about 200 pages illustrat-
ive taiaiuguv, vth* ~~

x •
i

ing and describing clearly and concisely the various materials manu-

factured by us, which includes: Wireless Apparatus; Telegraph and

*„ i •

i 1 •*• i™lie.- Electrically Heated Goods; Medical Batteries; Electric«==r&&£s «rfeiitss- - -- - --;

M-ANHATTAN ELECTRICAL SUPPLY COMPANY
New York, 17 Park Place

"BULL DOG"
SPARK COILS
Product of the Successful Culmination

of 8 Years 5 Experimentation. On the

Market AT LAST to Be FIRST.
PRICE

14 -in. Spark,
$2.20.

.1/2 -in. Spark,
$3.10.

1-in. Spark,
$4.50.

iy2 -in. Spark,
$6.50.

2-in. Spark,
$9.00.

"BULL DOG"
Spark Coils
will in all
cases give
more than the rated spark
length if operated intelli-

gently.

Send todav 4 cents in postage

for our famous 196 Page
Electrical Cyclopedia
!No. 10 containing 450 illus-

trations and over 1500 differ-

ent articles

QUALITY
These coils are
especially con-
structed for
use in WIRE-
LESS TELEG-
RAPHY and
E X P E R I-

MENTING.
They are
Wireless Spark
Coils for Wire-
less and NOT
Automobile
Box Coils un

suited for the above work.
All the good features of

the "Rhumkorff" are em-
bodied in our "BULL DOG-
SPARK COILS and we guarantee

them to give an exceedingly tense,

powerful and fat spark—impossible

to obtain with the ordinary box type

automobile coil.

Everything for the Experimenter"

THE ELECTRO IMPORTING CO.
233B Fulton St. ^ew York City, N. *

Good s f or
Everybody.
House Lighting

Plants, Lamps, Engines, D/nam„S Fan S,wln
?
MacMne and

fSS^lSSSS^SSS^^^" *» agents.

OMo'hLECTMC WORKS, Cleveland, Ohio

Complete Electric Train Outfit, consisting of Locomotive,

Tender, 2 trailers, and set of third rail track (2 straight and 4 curved).

Will operate on 1 or 2 dry cells. Holiday price, complete, by express 51.85

Acetylene Moving Picture Machine.
Throws a 5x5 picture 20 feet. 500 candle

power. Safer than kerosene oil. Regular

price, $10.00. „_
Our price, with 5-ft. film $4.35

Complete Wireless Outfit. Will receive

50 miles, and send two miles. Consisting of

Auto Coherer, Receiver, Fixed Condenser,

Double Slide Tuning Coil, 1 inch Spark Coil,

Rheostat Regulator, Key, Spark Gap, and

1 pound aluminum wire. Will operate on from 4 to 6 dry cells, and can

be tuned perfactly. Regular price $11.50. Special, by express.. .. $9.35

Send 4c in stamps for out 3 Catalogs describing Electric Trams,

Electrical Toys, Christmas Tree Electric Lights, Wireless Supplies

ANDERSON LIGHT & SPECIALTY CO.^ KNOWN AS LASALLE LIGHT STORE

140 No. LaSalle St. Pept. B CHICAGO^IIX*

ELECTRIC
. -r^ ~^~r, T?nn So

DYNAMO-MOTOR
AS a dvnamo it will operate induction

coilsi light lamps, charge storage bat-

teries, electroplate etc., makes an ideal

machine for experimenting. As motors they

will operate heavy models, emery wheels,

and other useful appliances.
18 watt dynamo-motor »g-Uy
qo ** ** 3.8o
40 " " " 5.25.

Send 2 cent stamp for catalog of -wireless

apparatus, trains, electrical supplies, novel-

ties, tools and books.
LOOMIS ELECTRIC CO.

Halsted and Harrison Sts., Chicago, 111

A Melodious Vibrating Sound

H-C Loud Ringing Extension Bell

Popularly used as a telephone

extension; call bell system

in the factory, schools, etc.

Popular every place out-

doors or in, where a

loud ringing bell is

needed.

Write for Circular 201AA
The "Belle" of Bells

THE HOLTZER-CABOT ELECTRIC CO.

Brookline, Mass., and Chicago, 111.

WE WANT YOU for our representative. Big money
to right parties. All or spare time. Experience not

necesfary Send 2c stamp today for particulars.

POPULAR ELECTRICITY MAGAZINE, Circulation

Dept.. Commercial Bldg., Chicago, 111 .

ELECTRIC LIGHT AND POWER
DAY AND NIGHT SERVICE
The Junior No. 1 Equipment

xDireet Connected Dynamo, Gasoline

Engine Set. Complete Switchboard,

I6-Cell "American" Storage Battery ,

The most complete, reliable equipment
.ever offered at this price. We want a
representative in every county.

AMERICAN BATTERY COMPANY
'Est. 1889 1143 Fulton St.. CHICAGO

n *265
ry t

The most wonderful and fascinating study of the age-Every

body should have a copy of the new "Vol tamp E^*™"
Products" our 112-page Catalog now ready. The most com
plete and interesting book ever "sued. FuH of illustrationB

nnH dpsorintions Of Voltamp Novelties, Motors, uynamuB,

Telelraphand "Wireless-' Instruments Spark Coils Lamps

FklshligMs. Transformers, etc Everything B^ctncal for

the experimenter. The greatest line of Miniature *- 1

«f

c""r
Railways ™ver shown. Catalog with valuable coupon sent

only for 6c in stamps or coin. (No postals answered.)

VOLTAMP ELECTRIC MFG. CO.. Park Bldg., Baltimore, h

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Seven Big Volumes of

ELECTRICAL KNOWLEDGE
This is the greatest electrical reference library, for the expert and student. These books are pub-

lished especially for the ambitious man who is training himself for advancement—for the wide-awake
man who is likely to be called upon for work outside of his regular line—for the man who needs at
his elbow, for ready reference, an accurate down-to-date work on electricity. Seven volumes, 3,200
pages with over 2,600 full page illustrations, diagrams, formulas, etc., printed in large, clear type on
special quality paper.

Sent Absolutely Free—Express Prepaid

The complete seven volumes, not a sample volume, will be sent, express prepaid, for seven days'
free examination ; returnable at our expense if the books do not contain the information you want.
If you keep the books, pay $1.80 seven days after receipt and then $2.00 a month until you have paid
the' special introductory price of $19.80.

The Table of Contents below will give you some idea of the tremendous scope of this work, but
only an examination of the books will reveal their full value to you.

Just fill in and mail the coupon. It won't cost you a cent to examine the books. We know they'll
be worth many times their cost to you. Mail the coupon now before the busy season begins and you
will receive your books promptly.

What Yoa Can Learn From These Great Books
Theory, Calculation, Design and Construction of Generators and Motors—Electrical Measure-

ments—Electric Wiring—Electric Wrelding—Types of Generators and Motors—Management
of Generators and Motors—Storage Batteries—Electric Lighting—Alternating-Current ^
Machinery—Station Appliances—Power Stations—Power Transmission—Central Station ^r ^^
Engineering—Electric Railways, including Single-Phase—The Electric Telegraph— ^r ^s*&
Telephone Equipment, Systems and Operation—Wireless Telegraph and Telephone— ^r ^^y^^S
Telautograph—Telegraphone, etc. _/^ .S\$^^ Pop.

^ r&S Elect."
^f. *^S 4-12

Free With Every Order Received Before May 1, 1912 yt^s A s of c

With every set is included a year's Consulting Membership entitling
you to the advice of our business and engineering experts free. This ^f
will give you practical help in handling working problems which ^
are too specific to be taken up in detail in the Cyclopedia. V
There will be no limit to this service. A single problem ^^
solved for you might be worth more than the first cost of ^9+s
the books.

#J
lease send

me Cyclopedia of
Applied Electricity

for seven days' free
examination. I will

send $1.80 within seven
days and $2 a month until

I have paid $19.80; other-
wise I will notify you and hold

AMERICAN SCHOOL OF CORRESPONDENCE / V^\T\l SB"5»S'
y
tX °^:

CHICAGO, U. S. A. Name ..

Address
Occupation

^ Employer .

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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You cannot do good work with poor

tools. You cannot reasonably expect to

operate an efficient wireless receiving sta-

tion with a poor tuner. The

MURDOCK RECEIVING
TRANSFORMER

No. 341

is an ideal instrument, thoroughly efficient

and capable of wonderful work with intel-

ligent use.
.

At $15.00 it is worth every individual

cent of the price, for it possesses the

inbuilt quality for 100 per cent perform-

ances.

WM. J. MURDOCK CO.
50 Carter St.

CHELSEA, MASS.

221 S. Clinton St. 162 Minna St.

CHICAGO SAN FRANCISCO

IMITATORS
Friends, Beware of

Imitations I

"We are now stamping
the name C. BRANDES
on our Superior Re-
ceivers, as well as on
our Improved Navy
and Transatlantic
tvpes as a protection.

If they have not this

name on them, you
are not getting C.

Brandes'- receivers.

They are sold with a
guarantee.

LOOK FOR THE
NAME

C. BRANDES, Inc. 111-115 Broadway, New York
Agent for San Francisco, Ford King, 623 Balboa Bldg.

Los Angeles, C. E. Cook Electric Co., <4o S. Spring bt.

WirelessSpark Coils
These coils are designed especially for

Wireless Telegraphy and High Frequency

Work. We believe our coils the most effi-

cient made. A trial will convince you.

y4 inch $2.00 2

'8 inch

.

3/4 inch.
1 inch . .

1 J/2 inch

inch $7.75

3.00 3 inch 15.50

3.65 4 inch 25.00

3.95 6 inch 50.00

5.50 Not Mailable.

Complete catalog free on request

FLETCHER-STANLEY COMPANY
32 Frankfort Street, New York City

Wireless Goods at Cut Prices

1-inch spark coil, $3.75; 1%-inch, $5.75; 2-inch, $7.75;

3-inch, $14.75. 1000 ohm double pole receiver, $1.25.

High-grade telegraph set, $1.25. Head band, 38c, etc.

Send 3c stamp for catalog. No postals answered.

ETHERIC WIRELESS MFG. CO.

80 W. 124th Street, New York, N. Y.

WIRELESS EXPERIMENTERS
Our Wireless catalogue contains diagrams and in-

structions which are of great value to the wireless

experimenter. Inclose 2c stamp for complete cata-

logue. We also send an aeroplane catalogue free.

No postals answered.
SPECIAL FOR THIS MONTH

No. 18-22 Enameled Wire 4oc per ID.

No. 24-28 Enameled "Wire 5(>c per lb.

THE I W.T. WIRELESS CO., 1038 Broadway, Brooklyn, N. Y.

Thordarson's Flexible

Set-up Transformer
£§# The best small
—***—-^ - high-potential

transformer on the

market. For wire-

less telegraphy,
testing insulation,

electro-static sepa-

ration, generating

ozone, etc. Equip-

ped with our ex-

clusive regulating

device insuring in-

stant, exact adjust-

isinTZmgh ment of voltages.

Two Sizes, $15 and $20
Write for full particulars today.

Thordarson Electric Mfg. Co.
220 SO. JEFFERSON ST., CHICAGO

Every Boy His Own Toy Maker
Greatest boys" boot ever written. Tells how to make a

Steam Engine, Microscope, an Electric Telegraphy Tele-

phone Magic Lantern, Boats, kites, balloons, electric and

mechanical toys, traps, fishing tackle. 200 illustrations.

Price only 10c postpaid, 3 for 2oc. ._--

Electric Fun Makers, Dept. 5, Kewanee, 111.

"WIRELESS" "WIRELESS"
ABSOLUTELY BEST THE MARKET AEFORDS

ENAMELLED WIRESSPARK COLLS
y4 -inch $ 2.00
%-inch 3.00

inch 4.00
inch 5.25

. inch 7.50
3-inch 15.00
4

1

1%-
9-

L

8-14.... Per Pound...? .30

14-22.... Per Pound... .40

24-26.... Per Pound... .50

2S-30....Per Pound... .70

32-34.... Per Pound... 1.25

Aluminum Aerial or

inch ".:... 27.00 Helix Wire 6-14. lb. .50

% K-W Trans- Galena, Iron Pyrites,

former 6.00 per ounce -M
Send 2-cent stamrj (no postals answered)
to Denartment "B" for big bargain Bulletin.

BROOKLYN WIRELESS & ELEC. NOV. CO.

766 Broadway, Brooklyn, N. Y. City.
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fif.L.1OT.'S& CATALOG
PAGES

is unquestionably the largest,
most artistic, most elaborate and

H K.W. BLITZEN TRANS
MITTING SET. PRICE,

$35.00

THIS BIG 250-PAGE CATALOG
comprehensive catalog of its kind published.

IVIAI aED FOR 6C in stam P s or coin
'
which may be deducted on first

LOWEST PRICES ON EVERYTHING IN THE ELECTRICAL AND
WIRELESS LINE.

Our flash lights, equipped with Mazda lamps and new Tungsten batteries, are
lower in price than most dealers' cost. The lowest prices on Magnet wire, tele-
graph instruments, experimental wireless instruments, motors, dynamos, sewing
machine motors, transformers, mirroscopes, miniature lamps, lighting outfits
launch lighting outfits, washing machines and thousands of electrical products.

WIRELESS INSTRUMENTS
for commercial, private and experimental use.

WHAT THJS BIG CATALOG CONTAINS:
Hl-^oli',Jil +

cyc
i?:„£

te
oc Z§ PP- Wireless Instruments 70 pp. General Electrical

Supplies
10 pp. Mirroscopes (willSto^K11

* An
Ra
un
S
u
e
SuS g> gf 1^7-^"^^?

set at an unusual price. ?° PP" ™,°t0J\S *? d D
£
n^? S

A set you will be proud 15 PP- Flashlights and Minia-
to own. In material and
workmanship, as well as
in efficiency and pleasing
appearance, this set will
compare with any on
the market, regardless of
price.

ture Lamps
25 pp. Miniature Trains greatly enlarged)

10 pp. Launch Lighting OutfitsJf^ I 1 f* M 428 ST - CLAIR ST.Wa UUvIV TOLEDO, - OHIO

project pictures of all Nickel Pocket Flash-
5'2L

eAi !

n__"*t
_
u
_
r
il

J
colors Usht equipped with

Mazda opal back lamp
and new Tungsten bat-
tery. Size, 2%xl%x%
inches. Regular price,
$1.25; our price, 91c,
postpaid.

WIRELESS COIL BARGAINS
14 inch coil $1.85
% inch coil $2.75
% inch coil $3.20

1 inch coil .$3.50
iy2 inch coil $5.10
2 inch coil $7.00

Aluminum wire No. 14 gage, per pound $ .45
Enamel wire No. 22, per pound $ .45
Galine and Silicon in large pieces, per piece $ .25

Send a two cent stamp for our cata-
logue; no attention paid to postals'.

The Broadway Wireless & Elee. Nov. Co. 782 Broadway, Brooklyn, N. T.

THE BLITZEN HELIX

WIRELESS-BIG 0UTFIT-$3.75 i
a T

.
he newperfected set contains Mineral Detector, 75ohm Nick-^ el Receiver. Receiver Cord, Aerial Switch, Spreaders, Aerial

Wire, Insulators, Special Spark Coil,
bpark Gap Leyden Jar, Key. Codes,
Directions, etc. All hooked up and
mounted on neat base. Absolutely
the best set ever offered by anyone
anywhere for $3.75 and the only
guaranteed outfit at this low price.

Range—sending, % mile, receiving 100
miles. Send 3c for catalogue EWI.

THOMAS M. ST. JOHN
848-6 Ninth Ave. New York

Wireless Detector Stand, $2.75
By Mail, 15c extra

One of our new surprises made of edgewise wound
copper strip on hard rubber supports and ma-
hogany base with three clips. % K. W.
$5.00, % K. W. $12.00, 1 K. W. $12.00, 1 K. W.
Blitzen Transformer $36.00.

Complete y3 K. W. Blitzen Transmitting set $60.00.
Complete 1 K. "W. Blitzen Transmitting set $96.00.

Our new catalog just from
the press mailed for 4c stamps

CLAPP-EASTHAM CO.
141 Main Street
Aylsworth Agencies Co.

143 Second St.

San Francisco, Cal.
Western Sales Agents

Cambridge, Mass.
J. J. Duck

430 St. Clair St.
Toledo, Ohio

Central States Agent

Just the Thing You Have Been Looking For
Not only is it equipped with our now justly

famous Variable Tension Slide, but in addition to
this the revolving mineral cup is designed to con-
tain four different kinds of minerals, or four of
the same kind as you please, each crystal being
brought into position either by rotating the cup,
or laterally moving the arm containing contact
pin. This principle enables you to not only bring
any desired mineral into the circuit, but any de-
sired point of the mineral or minerals.
The pin is sterling silver or brass, as may be

desired, and by soldering a very fine wire to the
pin you secure conditions which are just right
for the use of galena.
Base is vulcanized black fibre, 3"x5"xM>", nicely

finished as to be easily mistaken for polished
hard rubber. If desired can furnish with Pol-
ished Hard Rubber Base for 50c extra.
Send 2c stamp for our Wireless Catalogue

DAWSON & WINGER ELECTRIC CO.
727 So. Dearborn Street, Chicago, 111.
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ToWork or Play
the Better Way
There's a wealth of health in fly-

ing to work or sailing through

the country on an Excelsior Auto

Cycle. Satisfaction too, in know-

ing as you whiz past street cars

and friends afoot, that you're

making time and saving money.

And with your Excelsior, you're free from

t lie j its—the balks—the tinkering trou-

bles—that accompany the rider of a less

efficient motor cycle.

FXCELSIOR
AutoOycfe
The One NTacHine
That Keeps\bu Clean

has set a pace in the motorcycle world

that no other machine has reached. It's

more than a bicycle with an engine—it's

a two-wheeled roadster. Gives you the

ease and comfort of a high priced car

—

the speed too, if you want it, and at a

fraction of the cost.

The Excelsior is the Samson of the road. The
entire machine is reinforced. The handle bars
can't twist on heavy roads. The low-hung en-

gine gives extra stability. You'll buy a motor-
cycle sooner or later—begin with the most effi-

cient. The Excelsior will save you money and
regrets.

17 Write for our interesting booklet, "You
and the Motorcycle"—and for our

illustrated catalogue.

EXCELSIOR MOTOR
& SUPPLY CO.

Dept. E, 2214 Union Street

MFG.

Chicago

Dealers: Get the Excelsior if you can. You will want

the Excelsior when you know its superiority. Our advertising to

the consumer will help you. We have some unoccupied territory.

It may be in your neighborhood. Write us at once!

1912 Catalog

will soon be

Ready

Write for a Copy

To-Day
The Greatest Motorcycle value in the

world. Our Model CR at $175.00

can not be beat. Place your order now.

Rider Agents and Distributors wanted.

Address Agency Department.

Aurora Automatic Machinery Co.

THOR BUILDING, CHICAGO, ILL.

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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Get piir hand-made, 4 to 5 H. P. American Motorcycle now—
special opportunity to secure it at our wholesale agents'price—only S139.6o. No other such value ever offered. Spring
rrame; flat belt and idler; silent, safe, powerful, ball-bearing
motor; free engine; perfectly balanced fly wheel; tested
cylinders: all parts finest materials; handsome, durable
enamel, finished with red panelling.

AMERICAN gags
I guarantee my motorcycles three times longer
than any other manufacturers guarantee theirs—
I guarantee my Bicycles for life. My expert
mechanics make my machines so that I can and
do back them with these extraordinary guaran-
tees. Every part absolutely made by hand only—no slap-bang, cheap construction. My method
costs me more—but I sell direct to you, cut out
all middlemen, and beat all other prices give
you more for less money. This 1912 American
Bicycle is only $18.85 to the first man who buys
ii in f-

ch locality. American Motorcycle, only
51dy.bo. Take this opportunity to get your ma-
chine—Motorcycle or Bicycle—at these special
prices, and get my wholesale agents' commission
otter; there s money in it for you. Write to-day
for my new 1912 catalog and state whether
interested in Motorcycle or Bicycle.

President
American Motor Cycle Co.

114 American Bldg. Chicago

/.

UNIQUE ENGINES
SMALLEST and Most Powerful on the market
UNSURPASSED for Laboratory, Experimental
work and running Light Machinery. Light
Weight. Specially Designed for Small Indi-
vidual Electric Light Plants, Water Cooled, K
and k2 h. p. 2-cycle, Gas, Gasoline and Alcohol.
Write for circulars. Attractive prices on these
sizes for a short time only. Catalog of Steam
Engines, boilers, pumps, electrical goods, etc,.
15c, (coin preferred) Refunded on First Order.
Amateur Mechanics Supply Co.

518A, 219 S. Dearborn St., Chicago

— GET A BABY —
Gasoline engine to run the washing machine,

churn, grindstone, dynamo or small lathe. It will
develop over % H.P. and will drive any machine
that a man can.
The price of the engine is from $16 to $20, ac-

cording to equipment, and all accessories are in-
cluded at this price. Send for our folder, it tells.

THE ETGIX WHEEL & ENGINE CO., Elgin, El.

Portable Electric Plant
for Moving PictureShows

Give shows in small towns where electric
light is not available or where the charges
for current are too high.

Our Portable Electric Light Plant will run
machine, lights in hall and a sign outside forabout 10 cents worth of gasoline per hour Itcan be used anywhere.

Write for folder No. CS163
giving full information and
prices. State whether you
wish 60 or 110-volt outfit.

FAIRBANKS, MORSE & CO.
900 South Wabash Ave., Chicago 111.

fjRAYMOTORS FOR BOATS
3H.R with Complete* $Ft*

Ouifrt readyto install *\*^
ALSO 3teT0 36HP \J%J

Made in the Largest Plant
in the World devoted to
manufacturing 2 - cyole

marine gasoline engines. V-^ ALSO 3)4 TO 36 rLR
Guaranteed by a big responsible concern. Write
for big catalog— teHs and shows you all about
these high grade motors and how they are made.

GRAY MOTOR CO., 351 U. S. Motors Bldg., Detroit, Mich.

VACUUM PUMPS
Powerful Portable and Sta-

tionary Vacuum Cleaning
Plants. They take up
their own wear. Power-
ful; Noiseless; can't get
out of order.

GET CATALOG NO. 85
LEIMAN BROS., 62AD John St., NEW YORK

PERFECTION MARINE ENGINE
» «Vo aiGHT

The big 1912 line of Caille Perfection Marine Engines
from 3 to 30 H.P. give dollar for dollar more real serv-
ice than most engines costing donble their price

—

Perfection service is one hundred per cent right

Without a Rival
For yatchs, cruisers and ferry boats, a Per-
fection power plant is without a rival and
simply thrives on hard, tough work. It
works equally well in fresh or salt water,
tidewater or stream, calm or storm. It em-
bodies more refinements than any other en-
gine on the market. The Igniter Equipment
with the 6 H. P. and 8 H. P. insures a water-
proof ignition and does away with batteries,
coils, magneto and timer. fgim From 3 to 30 H.P.
Free Book of Engines—Our new 1912 ^^ Fal1 Rating Guaranteed
Engine Prompt Book is free for the asking— refer to it anr time for the trueand correct meaning standard Construction. Write today while you have
the subjest m mind. The Perfection owner could not buy a better engine.
Caille Perfection Motor Co., 1208 CaiUe Street. Detroit. Mich.

Magnificent Steel Launch
M Complete With Engine, Ready to Run $96
JS^Sff • ^?

atS at Proportionate prices. All launches tested and fitted withDetroit two-cycle reversible engines with speed controlling lever-simplest en-inemaae-^tlrtwithout crankmg-has only 3 moving parts-anyone can run it. Tile Safe^taunch-abso-
not Jnfc°

n
,"
S,

S
kableTe wS n° bo*thouse

-
All boats fitted with air-tight cLp^nts-can

?o°cV-sLVe^
part of the world. Free Catalog, Steel BowboaKoT PP d to

T«£MICHIGAN STEEt BOAT CO., J36Q Jefferson Avenue, Detroit, Mich., U. S. A.
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Don't
power

Carry the Tool to theWork
lug heavy eastings to drill, emery wheel or buffer —Electric

tools can now be carried to the work as easily as hand tools.

SPORTABLE ELECTRIC TOOLS
The tool shown above is a U. S. electric drill-helps out the drill press

* on a rush order. It is light, strong; does accurate work easily. We
r,i owt,-;^ >,nfFpr<! and erinders. all of durable Aluminum construction with light, air-

The U. S. Electrical Tool Company
Sixth and Belmont Streets Cincinnati, Ohio

Branch Offices: 50 Churcn St., New York, N. Y. 12 Pearl St., Boston, Mass. 8 E. Michigan St., Chicago, 111.

The Extension Bit Holder

shown here has been one of our most popular

and best selling tools among carpenters,

plumbers, electricians and others.

It allows for a quick and easy release of the bit

from the chuck and for an easy insertion, but it

has a grip that is absolutely secure. One of the

chief reasons it is such a useful and efficient tool to

work with is that it will follow a % ^'.^ ^[Jgf:
bit into a hole. This is because the outside diam

eter of the shell is less than % inch.

Send for the FREE Book "Tool Practice"

MILLERS FALLS COMPANY, 28 WARREN ST., NEW YORK

When You Buy Tools—Buy the Best
Insist on Branded Tools w_„n

AIX GENUINE RED DEVIL TOOLS ARE BRANDED
We Guarantee the RED DEYIL BRAND as the Best Tools made by any

Manufacturer. At All Good Retailers.

HERE'S A NEW

Red Devil Slip Joint Plier
with a very thin Nose, that will Do Better Work than the old style, big,

heavy nose; and to introduce it we will send you one pair only, post

paid, on receipt of Fifty Cents.

No. 1125

_X2 In. Drop^-
F»rged Steel ,E3

Gun Metal
Finish

SMITH & HEMENWAY CO.
150-153 CHAMBERS STREET NEW YORK

Complete Launch ^'jSSI^jjfl
;S6

16 18 20. 23. 27, 28 and 35 footers at proportionate prices,

including Familv Launches. Speed Boats, Auto Boats and Hunting
Cabin Cruisers. We are the world's largest Power Boat Manufacturers.

A NEW PROPOSITION TO DEMONSTRATING AGENTS
Sixtv-four different models in all sizes ready to ship, equipped witntne

simplest motors made; start without cranking; only three moving parts;

tpn-vear-old child can run them. Boats and engines fully guaranteed.

12 500 satisfied owners. Writ« today for large Free Illustrated Catalog.

DETROIT BOAT CO.. 1155 Jefferson Ave.. DETROIT. MICH.

LATHES
jj^« nsf Screw- Cutting^7L Foot orPower

<P f «J 9 to 13 inch

=CATALOG FREE=

SEBCO EXPANSION BOLT

SOUTH BEND MACHINE TOOL CO.. 427 Madison St., Sonth Bend, »nd.

Write for Catalog No. 10

STAR EXPANSIONS BOLT
147-149 CEDAR ST.,

COMPANY
NEW YORK

A REVOLUTION IN SCREW DRIVERS
GET A BENJAMIN FRIC-
TION DRIVE SCREW
DRIVER WITH THE RE-
VOLVING CAP.

i

PRICE LIST
INSULATED HANDLE

AND BLADE
3" Blade $0- 5 °

6" Blade 65

INSULATED HANDLE
3-16 in. % in.

Length. Dia. Dia.
3" Blade .30 .35

1" Blade .35 .40

5" Blade .40 .45

3" Blade .45 .50

3-16 in. dia. with straight

blade for countersunk work
if ordered.

FKICTIONAL ENGAGEMENT AND RELEASE BY NATURAL MOVEMENT OF THE HAND.
'

SPRING. HOLDS BLADE IN SCREW SLOT.

CAP ALWAYS MOVES WITH THE HAND-;

Sent postpaid to any address on receipt oi price.

If your dealer does not carry, write to us.

BENJAMIN-SELLAR MFG. CO., 559 W. Quincy Street, CHICAGO,
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**YANKEE
m

Beats the
bit-brace

Revolved by pushing on the

handle—giving the quick, easy-

motion of the "Yankee" Spiral

Drivers.

Takes the same cutting tools

as a bit-brace; chuck holds up
to^-inch. Readily drills 3-16-

inch holes in metal. Freely

drives -Hs-inch auger bit in hard
woods and larger in soft woods.

Works in tight places where a bit-brace

cannot be used. Ratchet movement meets
needs of occasional extra heavy work.
Length without bit: closed, 16)^ inches-,

extended, 23/2 inches.

"Yankee" Push Brace
No. 75 Price, $2.80

Your dealer can supply you.

For Free Tool Book— illustrating

and describing all of the "Yankee"
Tools—write to

NORTH BROS. MFG. CO., PMadelphia

The Temco Electric

Breast Drill
A 20th Century Wonder

Runs on A. C. or D. C. Current

—

either forward or backward. A
very rapid machine for tapping.

Carry your drill to your work. More
convenient in shape than a common
breast drill. Especially designed for

manufacturers and repairmen. An
investment with guaranteed profits.

A Postal will bring you descriptive bookle
t

The Temco Electric Motor Co.
88 Soffar St., Leipsic, Ohio, U. S. A.

KLEIN'S
MARK
YOUR SECURITY
It 'brings testimonials like

this

:

I have been using your tools

thirty years and I think they
are good.

John A. Bothley, Chief Inspector
C. & M. V. Tel Co.

Carbondale, 111.

LINEMEN'S and ELEC-
TRICIAN'S TOOLS
Pliers, Splicing Clamps

Wire Grips
Pulley Blocks

Tool Belts

Tool Bags
Tool
Kits

MATHIAS KLEIN & SOUS, Canal Station 3, Chicago, 111.

k 170-vage hook, at

the left, is free to you.
Send for it. It is a val-

uable reference book.
It also catalogs over

Pliers You
See in

Expert Hands

PS. & W. Xo. 30 "Star Rivet" Box
Joint Pliers are recognized as the

* highest development of plier-con-

struction.

They've powerful leverage, snug-fit-

ting, easy-working joints and edges that

cut clean their entire length. If not

abused, they last as long as the man.
And like all other P. S. & W. Guaran-

teed Pliers. the\T are backed bv The
MARK of the MAKER.

P. S. & W. Guaranteed Box-Joint Pliers
No. 30 Side Cutting, Black
No. 130 Side Cutting, Nickel
No. 30O Side Cutting, Insu-

lated Handle
No. 50 Side Cutting with

Splicing Device
No. 9 Side Cutting, Extra
Heavv, 9-inch

No. 20 Flat Nose, Black
No. 120 Flat Nose, Nickel
No. 25 Round Nose, Black
No. 125 Round Nose, Nickel
No. 27 Diagonal Cutting,
Black

No. 127 Diagonal Cutting,
Nickel

No. 37 Diagonal Cutting,
Raised Cutters, Black

No. 137 Diagonal Cutting,
Raised Cutters, Nickel

No. 43 Chain Nose, Black
No. 143 Chain Nose. Nickel
No. 31 Opticians' Round
and Flat Jaws. Black

No. 131 Opticians' Round
and Flat Jaws, Nickel

No. 33 Opticians' Concave
and Convex Jaws,
Black

No. 133 Opticians' Concave
and Convex Jaws,
Nickel

Also a full line of Lap-Joint Pliers and Splicing
Clamps

The Peck, Stow & Wilcox Company
wnne of the largest Line of Mechanics'
lTirr\Ot Hand-tools offered hy any Maker

Address correspondence to 30 Murray St., Xew York City

Est. 1819 Five Large Factories

For our Mutual Advantage mention Popular Electricity when writing to Advertisers.
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10 DAYS FREE TRIAL

at

We will ship you a

"RANGER" BICYCLE
on approval* freight

areoa 5d to any place in the United States without a cent deposit tn advance, and allow ten days free

"rial from the day you receive it. If it does not suit you in every way and is not all or more than we
claim for it and a better bicycle than you can get anywhere else regardless of price, or if for any

reason whatever you do not wish to keep it, ship it back to us at our expense for freight and

you will not be out one cent. ....."•». r * * t^ .j _ ^,

I flltf CAPTffeQV DRIPEQ We sell the highest grade bicycles direct from factory to rider al

LUl rflwlUnt rniUCq lower prices than any other house. We save you $io to $25 middle

men's profit on every bicycle. Highest grade models with Puncture-Proof tires, Imported Roller

chainsfpedals, etc., at prices no higher than cheap mail order bicycles; also reliable medium
grade models at unheard of low prices. -

„
DinCD AftCUTC UiayTCn ia each town and district to ride and exhibit a sample 1912 "Ranger" Bicycle

nlDcn AGENTS nnN I til furnished by us. YOU will be astonished at the -wonderfully low Prices

and the liberal propositions and special offer we will give on the first 1912 sample going to your town.'Write at obwb
for our special offer. DO NOT BUY a bicycle or a pair of tires from anyone at anyprice until you receive our catalogue

iM^^^^^Mre^mtSff^ DEALERS, you can sd our bicycles.under-your. own nameplate

at double our prices. Orders filled the day received. SECOND HAND BICYCLES-a limited number taken in trade by

our Chicago retail stores will be closed out at once, at $3 to $8 each. Descriptive bargain list mailed free-
«,,. WrvrteTIBCe ^AnerfD DO VC rear wheels.inner tubes, lamps, cyclometers, parts, repairs and everything in the bicycle

TlRESi CUA5 I tn-DHA8it line at half usual prices. DO NOT WAIT, but write today for our Large Cata*

fojM beautifully illustrated and containing a great fund of interesting matter and useful information. It only costs a postal toget everything.

Write
1

It Now.

niuiiy liiuscraceu auu containing a grediiuuu w imunuu6 »—-».~- — % — -—»»=.- ^^ - _ ^_ ^ ^^ ^^- a _- -

MEAD CYCLE CO. Pept. B-109 CHICAGO, ILL.

Caille Perfection Motor
Simplest construction.

Best material. Most
economical— kerosene
or gasoline.

iv2r|p_1y3c—I^Hrs.
Write for Free Book and
offer of 15 Days' Free Trial.

Caille Perfection
Motor C .,

320 Second St.

— , Detroit, Mich.

ELBOTRIO BED L.AMR
Do you read in bed, or require a handy light

for any purpose during the night? If so, don't
go bumping around looking for that switch but
get the Electra Bed Lamp. It is made of

beautiful brushed brass, complete with
long cord and plug for connecting to
any electric light socket. Can be in-

stantly attached to the bead of your
bed, and the simple pulling of

_
a chain

turns' on or off the light. Price com-
plete, prepaid, $2.50.

THE ELECTRA CO., 1600 McClellan Ave., Detroit Mich.

ELECTRIC MOTORS
SHOULD BE

i"ROTHMOTORS"
Polishers, Grinders, Blowers

Write for Literature

ROTH BROS. & CO.
1 385 W. Adams St. .Chicago 1 36 tiberty St.. H. Y.

PRICE

$7.50

Manufacturers
are constantly writing me for

new ideas protected by OWEN PATENTS. Send for

my free literature and read their wants.
CBFC I Three finest patent books published! 72-page
rilCt! guide "Successful Patents;" "Stepping Stones"

(containing list of over 200 inventions wanted; about

prizes, reward offers, etc.) and "Patent Promotion"
(tells how to sell your rights; chief causes of failure,

etc.) All sent free upon request.

Very highest references. My personal services. I help

my clients sell their patents or dispose of their appli-

cations. Advice free. No obligation incurred by writ-

ing me. Tree manufacturing facilities. I secure patent

or no fee. No charge for report as to patentability,

practicability, etc.

RICHARD B. OWEN, 6 OWEN BLDG.. WASHINGTON. 0. 0.

Make §20 a Day
with our wonderful Champion Picture Ma-
chine. Takes, develops, finishes photo in

halfminute; 300 an hour. No dar.k room.
Experience unnecessary. Photo Post Cards
and Buttons are all the rage! You coin money
anywhere. Small investment: big profits <$ Be
your own boss. Write for Free Book Testimonials etc

AMERICAN MINUTE PHOTO CO.
553 Nehoc Bik., Dept. B»558» Chicago, III.

LOOK!
IF YOU ARE IN THE MARKET FOR A

FORGE BLOWER
and the best is none tgo, good. Get acquainted with the

<ZOZ f\Cl
GREY-HOUND ifcOC nfl3>ZO.UU Write us for pamphlets. *p&o,\J\J

THE ILLUMINATING SUPPLY COMPANY
2155 E. 9th St., Cleveland, Ohio

"Cecil Peoli" Champion Racer
Controlled by Ideal Aeroplane and Supply Co.

Plans and directions for building this
famous model 25c
Plan for building Wright Bi-plane,
3 ft. flying model 25c
Bleriot Monoplane, 3 ft. Flying
Model-plan , 15c

Complete stock of guaranteed materials and parts. Our
new up-to-the-minute Catalog contains EVERYTHING.
\lso has Official Rules for Contests. 5 cents brings it.

IDEAL AEROPLANE& SUPPLY CO.. 86B W.Broadway,NewYork City

TESTED APPARATUS
MEANS THE ELIMINATION OF FAULTS IN YOUR PRODUCT

Electrical and photometrical tests of every description. Checking electrical instruments of all

kinds and classes. Inspecting and testing new electrical machinery, apparatus and material at

factories and after installation. Tests on any electrical machinery and apparatus made any-

where. Arc and incandescent lamp tests, either electric, gas, acetylene or oil. Illumination

tests made anywhere.
m
Secondary standards of candle-power furnished. Facilities furnished

to experimenters and investigators.

We have recently added to the above, Coal Testing, and are now prepared to make prox-

imate analyses and calorific determinations on samples ofcoal, promptly and accurately.

ELECTRICAL TESTING LABORATORIES
SOTH STREET AND EAST END AVENUE NEW YORK, N. Y.
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